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CHAPTER 1. INTRODUCTION 
Background for the Study 
One challenge facing educators today is to improve teaching and learning 
methods to meet the educational needs of children for them to function effectively in 
the future (NETS, 2900). Educators strive to find the best solutions so they provide 
quality instruction for their students. It is not enough for students to memorize or 
learn skills at a literal level; they must also gain depth in their understanding of the 
curriculum and problem solving abilities. For example, when students in a science 
class learn about Iowa prairies, it is not enough for students to memorize what 
grasses are found in the prairie; they must also have a deeper understanding of the 
prairie and its role in their lives. Students need to understand how the different life 
cycles within a prairie work together and how those life cycles have changed over 
time to effect where people live today. Rather than repeating and memorizing facts 
through drill and practice, students need to analyze and evaluate their surroundings. 
This moves students from a literal level to a more evaluative level of learning. 
In education, the key to learning is often observed and determined by how 
engaged the students are in what they are doing. Engagement Theory (Kearsley & 
Schneiderman, 1998) suggests that if students are meaningfully and actively 
engaged in their learning activities through interaction with others and through 
meaningful tasks, student achievement will increase. Engagement Theory is a 
conceptual framework for technology-based learning and teaching (Kearsley & 
Schneiderman, 1999). Engagement Theory supports collaborative teams working 
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together on projects that will be meaningful for an audience beyond their own 
classroom. 
Engagement Theory is based on three components: relate, create and 
donate. The learning activities must occur in collaborative teams, be project-based 
and have outside (authentic) focus (Kearsley &Schneiderman, 1999). 
Communication and cooperative group work are essential to the success of the 
group dynamics and the overall product. The teacher's role is critical in the success 
of implementing any type of learning strategy. The project must be reality based, the 
students must collaboratively create a finished product, and that product must then 
be donated or shared with a larger audience outside the classroom. Thus, students 
are engaged with each other in an active way to create something they consider 
meaningful for others (Schneiderman, 1999). 
Technology can be used as a learning tool as students seek to deepen their 
understanding of content knowledge, as well as engage students during the learning 
process. Technology is a powerful tool having great potential to help facilitate 
learning opportunities for all students (Honey, Culp &Carrigg, 2000; NETS, 2000). 
The International Society for Technology in Education (iSTE) states, "Technology 
has become a powerful catalyst in promoting learning, communicating and life skills 
for economic survival in today's world" (NETS, 2000, p. xi). This statement 
encourages educators to view technology not as an isolated solution, but instead as 
an essential component to help schools and educators address the educational 
challenges of today. Educators also need to understand the qualities of successful 
technological innovations and their impact on education (Honey, Culp, &Carrigg, 
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2000). I n doing this, educators would be looking at what the affordances each tool 
has to offer and haw those affordances can be used to best meet the needs of 
learners in the classroom. 
It is important to define instructional technology and describe the role it has 
had in classrooms over the years. The Association for Educational Communications 
and Technology (AECT) defines instructional technology as a "process, not merely 
in terms of hardware (such as computers or television or projectors), but in terms of 
learners and their relationship to the people, events, places, and things through 
which they learn." Technology can be the tool that students use to learn content 
knowledge as well as the complex relationships that exist throughout the learning 
process. Learning skills and the desire for lifelong growth are crucial for coping with 
the continued changes of information presented to students today. When technology 
tools are used to solve reality-based problems that are linked to curriculum, they 
have the potential to deepen learning experiences and support strategies for 
continued learning (Jarvela, 2001). Donald Tapscott (1998) states, 
"Kids think, learn, work, play, communicate, shop and create in fundamentally 
different ways than their Baby Boomer parents. Kids look at computers the 
same way boomers look at TV. We don't marvel at the technology or wonder 
how television transfers video and audio through thin air; we simply watch the 
screen. Tv is a fact of life. So, it is with kids and computers." (p.39) 
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Technology is an integral part of our society. Educators need to explore and 
determine how students will benefit from using technology as learning tools in 
schools. 
Although having access to technology, specifically computers, is important; 
simply placing students at a computer does not ensure learning will take place in the 
most effective or efficient manner. Successful integration of technology is dependent 
on effective leadership from administrators and teachers in collaboration with what is 
most effective for students (LeBarron &Collier, 2001). The school culture must 
believe in a philosophy that computers are an integral part of the day, just as paper 
and pencil. Computers must be viewed as critical learning tools, where teaching and 
learning cannot be done as efficiently or effectively without them. Curriculum should 
be reviewed carefully because the successful integration of technology will be 
dependent and driven by that curriculum. Teachers must then effectively coordinate 
the learning activities that meaningfully infuse technology so it has a positive effect 
on student achievement and student attitudes. Meaningful infusion will take place 
when students use the technology as a natural tool to complete assignments and 
solve problems, rather than an isolated lesson that uses technology for a purpose 
that is separate from regular classroom activities. 
Over the past ten years, there has been a pattern of change in how 
technologies, specifically computers, are utilized in schools (Molenda, Russell & 
Smaldino, 1998). At first, computers were often housed in computer labs and used 
within a very small portion of the curriculum. Based on an international survey on 
computer use conducted by Pelgrum et al. (1993), teachers did very little to integrate 
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technology into the existing curriculum, but instead simply taught lessons on how to 
use computers. I n recent years however, the trend has been to move computers out 
of labs and into classrooms where they would be used more frequently and 
integrated into the curriculum more consistently (Molenda, Russell & Smaldino, 
1998 ). 
One challenge schools still face today is having adequate access to 
technology for the meaningful integration into the curriculum. Elliot Soloway (2001) 
states that access to technology is more important than function. He believes that 
having easy access to technology benefits learners more than the function of the 
most powerful computer. Although technology costs are decreasing, schools are still 
having a difficult time providing enough access to produce significant results in 
student achievement. Bobrowsky (2002) reports that without regular access, there is 
little hope for any technology to have a profound impact in the classroom. 
Technology is increasingly becoming a valued learning tool in education. That 
technology is increasingly valuable in education is evident by continued efforts to 
tower the student-computer ratio in schools. In 2000, the reported national average 
was five students for every one computer in public schools (Cattagni, 2000}. That 5- 
to-1 ratio is one that many experts consider an acceptable level for the effective use 
of computers within the schools (Cattagni, 2000). However, it is still questionable 
whether this is still adequate access to make a significant difference in student 
learning (Soloway, 2001 }. 
Because of its affordability and portability, the PDA has the potential to 
become the first truly personal computer used by students both in and out of the 
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classroom (Bannasch, 2001). With PDAs, students have a greater potential of 
having 1:1 access. This technology can provide students with anywhere, anytime 
access that is necessary for a more natural integration into classroom activities. 
According to Bobrowsky (2002), when students are given a PDA for 24 hour/7days a 
week use, they have the advantage of handheld computing-permanency, 
accessibility, and immediacy. 
Although the research is limited in this area, a recent large descriptive study 
provided some initial results (Branigan, 2002). This study describes PDA use in 
classrooms and was conducted by the Palm Education Pioneer (PEP) program 
(Branigan, 2002). Of the more than 100 teachers surveyed, 96 percent indicated 
that PDAs are an effective instructional tool. These teachers also reported using 
PDAs in their classrooms to teach various subject areas. Ninety percent of the 
teachers reported having positive experiences using the PDAs and keyboards for 
writing activities (Branigan, 2002). However, 80 percent of the teachers who used 
PDAs without keyboards in the writing curriculum reported a negative experience 
(Branigan, 2002). These results were reported from a teacher attitudinal survey after 
using PDAs in their classroom for one year. 
Technology-enhanced learning environments can facilitate more authentic 
interaction with realistic problems in unique ways (LeBarron & Collier, 2001). This 
research study will examine if educators can create collaborative writing 
environments that support higher order thinking and meaningful discussion among 
students when using technology. Specifically, this study will focus on the process of 
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using PDAs and keyboards to facilitate cooperative group work during the writing 
process to improve student motivation and the quality of student writing. 
Statement of the Problem 
Research on the effect and impact of PDAs in the elementary writing 
classroom is limited. Primarily, research in the area of using PDAs during the writing 
process has focused on how students gather information and publish their writing 
pieces (Branigan, 2002). Studies such as these are beneficial in understanding the 
impact of PDAs, but still provide limited knowledge of how they can facilitate the 
collaborative processes of revision and editing. Few studies have been conducted 
that report the effectiveness of collaborative learning groups working in technology-
rich environments where PDAs are present (Singhanayok &Hooper, 1998). A study 
on the effects of using personal digital assistants to facilitate cooperative group work 
during the writing process is important at this time as we begin to determine the type 
of impact these learning tools could have on students and their writing in the 
elementary classroom. Therefore, research on the impact of using PDAs throughout 
the writing process, specifically, describing PDAs' impact during the writing process 
stages of revision and editing is needed . 
Purpose of the Study 
This research study will examine the effects of using PDAs to facilitate the 
writing process with collaborative writing teams of fifth grade students. The purpose 
of this study is to: 1) examine if there is a difference in the quality of Ideas and Voice 
in a final draft of a biography when students use a PDA and keyboard compared 
with when they do not; 2) describe what types of revisions and edits students make 
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and share collaboratively with each other during the editing and revising phases of 
the writing process; 3) describe students' attitudes toward writing and their 
motivation to write and how it is affected by using a PDA; and 4) examine if students' 
time-on-task is affected in any way while using a PDA during the writing process. 
Research Questions 
The research questions addressed in this study will provide additional 
information on how using personal digital assistants can facilitate cooperative group 
work during the writing process by fifth grade students. The research questions 
examined in this study are: 
1. Is there a difference in the quality of the expression of Ideas and Voice in a 
final draft of a biography between students who use a PDA and keyboard and 
those who do not during all stages of the writing process? 
2. When using PDAs, what types of revisions and edits do students make and 
share collaboratively with each other during the editing and revising stages of 
the writing process? 
3. How were students' attitudes toward writing and their motivation to write 
affected by using a PDA and keyboard? 
4. Is student time-on-task increased during the writing process while using the 
PDA and keyboard? 
Summary 
This chapter provides a general overview of technology in education and an 
introduction to the study. Again, this study will examine the role PDAs and 
keyboards have in the elementary writing classroom, specifically how they facilitate 
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the revising and editing stages of the writing process. For many years, computers 
have been accessible to students on a limited basis for completing learning tasks in 
labs, in classrooms, and at home. Now technology such as PDAs can be available 
and accessible to students on a 24 hour/7days a week basis. Examining how these 
types of technology tools can affect student learning and motivation would be 
beneficial and informative. 
The next chapter reviews literature related to this study including: the history 
of introducing new learning tools and how those learning tools are adopted based on 
Roger's Innovative Decision Process (Dooley, 1999; Surry, 1997), Engagement 
Theory (Kearsley &Schneiderman, 1998) and collaborative teams, technology and 
the writing process, and PDA (personal digital assistants) use in classroom. 
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CHAPTER 2. REVIEW OF THE LITERATURE 
This literature review will focus on relevant areas of theory and research 
related to collaborative writing using personal digital assistants. First, this chapter 
includes a discussion of the adoption of new technology learning tools based on 
Roger's Diffusion of Innovations Theory (Rogers, 1995). This theory states that 
diffusion of an innovation is a process of a series of actions and choices over time 
with separate stages (Dooley, 1999). This theory is examined by looking at the 
model of diffusion, the adoption of technology, as well as the conditions for and 
barriers from the adoption of new technology learning tools. Second, Engagement 
Theory and how this model of; relate, create and donate has the potential to engage 
students during the collaborative writing process is discussed (Kearsley and 
Schneiderman, 1998). Next, an overview of the impact technology has on learning, 
specifically word processing, is provided. In the writing process, revision is an 
essential component that technology can assist, and therefore the importance of 
peer collaboration and revision feedback is presented. Finally, the use of personal 
digital assistants in schools is examined and discussed. 
Adoption of new technology learning tools 
For this study, it is valuable to examine how new technology learning tools 
are adopted and how they gain acceptance by the education community. This 
examination will provide helpful background knowledge about the adoption of new 
technologies as it might relate to the personal digital assistant. This understanding of 
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why a tool is or is not adopted is critical, as well as how that tool can be systemically 
adopted in a manner that will provide for the most effective diffusion (Burry, 1997). 
Many technology tools are considered innovations due to their ever-changing 
nature as well as the changing field of instructional technology (Burry, 1997). 
Technology changes rapidly and becomes more powerful and more readily available 
to users. Researchers in the field of instructional technology are committed to 
studying the change process and how to improve the adoption and implementation 
of technology learning to01s (Ely, 1999). Educators are constantly looking at new, 
more efficient ways to teach their students. To most appropriately meet the needs of 
their students, educators often review new ideas, materials and tools to facilitate this 
process. 
For example, some technologies are adopted quickly, such as the Sony 
Walkman, and some are adopted slowly, such as the fax machine (Clarke, 1999}. 
When the Sony Walkman was first introduced, it immediately sold at a very rapid 
pace. The Sony Walkman was released in 1979 and according to its manufacturer 
was considered a success because it forever changed the way consumers listened 
to music (Bellis, 2002). Sony credits the success of the Walkman to careful planning 
of the diffusion of this product to its consumers. According to a Sony representative, 
"The Walkman was built on genius foresight, innovative application of technology 
and relentless pursuit of excellence and quality (¶ 5, Bellis, 2003). 
In contrast, the fax machine had a very slow rate of adoption as it took years 
before it was considered a commonplace technology. Invented in 1843 by Alexander 
Bain, this first fax machine worked much slower than the fax machines used today 
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(Bellis, 2003). Although the fax machine has been around for over 150 years, it has 
not been commonly used in society until the past two decades (Bellis, 2003). David 
Nicholas, a doctoral student at Iowa State University in the late 1960s invented a 
product which allowed a fax machine to skip over white space and recover from an 
error in transmission rather than abort the transmission altogether (Tefft, 1999). 
The Iowa State University student's invention cut that time down from ten to fifteen 
minutes a page to seconds (Tefft, 1999). 
One reason cited for the slow rate of the adoption of this technology was the 
manner in which the technology was diffused to the public. Fax machines did not 
have the advantages of the commercial deployment like the Sony Walkman until 
recently. Although fax machines have now contributed greatly in recent years to the 
advancement of technology and communication, other more efficient methods of 
communication transmission currently exist that overshadow the success of the fax 
machine (Bellis, 2003). 
One researcher who has contributed the most to synthesize the findings and 
theories surrounding the patterns of adoption and diffusion of new technology is 
Everett M. Rogers (Rogers, 1995; Burry, 1997). The Diffusions of Innovations 
Theory, developed by Rogers, examines an innovation from the start to the finish of 
the adoption process (Rogers, 1995). Rogers defines innovation as "an idea, 
practice, or obaect that is perceived as new by an individual or other unit of adoption" 
(Rogers, 1995, p. 11). Diffusion is defined as "the process by which an innovation is 
adopted and gains acceptance by members of a certain community" (Burry, 1997, 
p.1). Roger's Diffusion of Innovations Theory is the "process through which an 
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individual (or other decision-making unit) passes from first knowledge of an 
innovation to farming an attitude toward the innovation, to a decision to adopt or 
reject, to implementation of a new idea, and to confirmation of this decision'g 
{Rogers, 1995, p. 20}. 
This theory states that diffusion of an innovation is a process of a series of 
actions and choices over time with five separate stages consisting of: knowledge, 
persuasion, decision, implementation and confirmation (Dooley, 1999; Rogers, 
1995}. Knowledge is the stage where the innovation becomes heard of and 
recognized. This is the stage where an innovation has the potential to be a useful 
tool in a cerkain situation. During the persuasion stage, stakeholders or audiences 
are persuaded that the innovation is indeed an innovation that should be further 
looked into and possibly adopted. The decision stage is when an actual decision is 
made as to whether or not the innovation will be adopted. The implementation stage 
is the process of putting the innovation into place and following through on a plan as 
to how the innovation can be most effectively utilized ~ The final stage is confirmation. 
This stage allows the stakeholders to give feedback on whether or not the innovation 
is a positive addition or change to what is already in place. Decisions are made at 
this point about whether the innovation is being effectively implemented or how the 
innovation can be implemented in a different way to enhance its effectiveness. 
The process of change is influenced by the interaction between four major 
factors: the innovation itself, how information about the innovation is communicated, 
time, and the nature of the social system into which the innovation is being 
introduced (Rogers, 1995). These factors and their varying degree can be the 
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difference in how an innovation is adopted in schools specifically, and in education in 
general. 
Reforming education to meet the current needs of students involves 
examining the way teachers teach, the way students learn, and how student learning 
is assessed. Teaching roles and the tools teachers use are redefined. When 
technology is introduced into a setting, there is a shift in the way problems are 
solved or tasks are accomplished (Saettler, 1990). For example, when the Internet 
was introduced in the area of classroom research, that research looked very 
different from the way research was previously done by only utilizing text-based 
resources. 
Educators may resist a shift in teaching roles or a change in instructional 
practices. Unfortunately, the fear of change can become more powerful than the 
benefits of the innovation. The technology may be resisted to the point where 
educators are unwilling to change. Often, they believe innovations represent change 
just for the sake of change, where in contrast, well thought out educational 
technology can be an innovation that is systemically proven to benefit students 
(Saettler, 1990). 
The rate at which an innovation is adopted is also a contributing factor in the 
success- of and long-term adoption of the innovation (Rogers, 1995). Rogers (1995) 
states that individuals who are innovative thinkers will tend to adopt other 
innovations earlier and more easily than others do. Additionally, the Rate of Adoption 
(Rogers, 1995) states that an innovation goes through an initial slow, yet gradual 
period of growth before experiencing a more dramatic and rapid growth. This growth 
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represents an s-shaped curve (Burry, 1997). For example, computers began to 
appear in classrooms in the 1980s, yet their level of importance did not peak until 
the last half of the 1990s. Often, an innovation becomes adopted too quickly before 
it is developed and refined. Therefore, educators become frustrated with the 
"glitches" that have not been worked out and may view the innovation as more work 
than it may be worth. 
Many barriers have been identified that prevent teachers from adopting new 
technologies (Harrington-Lueker, 1999}. Several of these barriers are everyday, 
practical problems that are consistent across districts. These barriers include: 
• lack of adequate access to appropriate hardware and software, 
• inadequate staff development, lack of technical assistance, 
• lack of time necessary for the teacher to be adequately trained on 
integrating the new technology into the teaching and learning process 
(DeCrane, 1999; Epsey, 1999; Harrington-Lueker, 1999). 
The successes and frustrations teachers face while implementing an 
innovation into their classroom can explain the rate of the adoption of technology in 
the classroom. Many teachers have successfully adopted innovations, yet others are 
lagging behind waiting for the newness of the innovation to pass so all of the 
"glitches" are worked out for them (Rogers, 1995). 
Educators that encourage the adoption of new technology often 
underestimate the crucial role of strategic teaching in improving the performance of 
students (McKenzie, 1998). These educators often focus on the purchasing of 
technology while overlooking the information literacy skills, the teaming and process 
16 
skills, and the professional development necessary for making the technology worth 
purchasing in the first place (McKenzie, 1998). McKenzie (1998) believes that the 
power in technology as the tool is not the technology itself, but instead in how 
teachers use that technology. 
The process implemented to introduce and adopt new learning tools into a 
school environment provides insight into why these tools might benefit students, as 
well as insight about the entire adoption process. Evaluating the tools that are used 
and how those tools are used, are one piece of assisting student learning. I n 
addition to examining how technology tools are adopted into classrooms, it is 
important to understand how students then become engaged in learning using these 
tools through collaborative teams in a model such as Engagement Theory (Kearsley 
and Schneiderman, 1998). 
Engagement Theory and collaborative teams 
In education, the key to learning is often observed and determined by how 
engaged the students are in what they are doing. Engagement Theory suggests that 
if students are meaningfully and actively engaged in their learning activities through 
interaction with others and through meaningful tasks, student achievement will 
increase (Kearsley and Schneiderman, 1998}. Engagement Theory is based on 
three components: relate, create and donate. Learning activities must occur in 
collaborative teams, be project-based and have an outside (authentic) focus 
(Kearsley and Schneiderman, 1999). The learning activity must be reality based, the 
students must collaboratively create a finished product, and the product must then 
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be donated or shared with a larger audience outside of the classroom. 
Communication and cooperative group work are essential to the success of the 
group dynamics and the overall product. Students are engaged with each other in an 
active way to create something they consider meaningful (Schneiderman, 1999). 
Consequently, Engagement Theory is a conceptual framework for technology-based 
learning and teaching because it supports collaborative teams working together on 
projects that will be meaningful for an audience beyond the teams' own classroom 
~Kearsley and Schneiderman, 1999). 
In 2001, Orrill conducted a study to develop and understand what 
instructional approaches support teachers in becoming more student centered. 
Findings from this study encourage teachers to move from being didactic providers 
of information to being facilitators; to become expert questioners rather than subject 
matter experts with all of the answers; and to develop the skills necessary to guide 
student learning by focusing on finding and interpreting information to solve a 
prablem. Orrill's conclusions were based on field observations and interviews. She 
states that teachers must provide students with practical problems that promote 
student inquiry. With student inquiry, students are learning through discovery, rather 
than being directly instructed by a teacher. These types of learning experiences 
provide students with the necessary lifelong problem solving skills they need. 
Furthermore, Orrill indicates that the teachers are to provide the necessary 
support and background sa students will get information on their own. This type of 
classroom environment will change students' roles from doing-based learners to 
understanding-based learners. Building upon Orrill's findings, technology can be a 
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powerful tool used to facilitate learning that engages students in ways of meaningful 
understanding that cannot otherwise be achieved without using the technology. 
Technology-supported group work increases student motivation through social 
interaction and provides an environment that encourages collaborative knowledge 
processing between students (Jarvela, 2001). 
A critical component of Engagement Theory is the ability for students to 
donate their product. Students create something related to their work that is later 
donated to someone else. Technology tools allow students to apply their writing and 
presentation skills in the creation of socially valuable projects (Schneiderman, 1999). 
When technology is integrated into this creation process, students can create a very 
professional looking product. For example, when students create a science project 
for their class that is actually seen and reviewed by others, the students take pride in 
creating and sharing the project for their outside audience. 
Engagement Theory provides a useful framework for educators to think about 
when considering using technology in classrooms. Various technology tools can be 
used to engage students in a collaborative task. Technology can also assist in the 
engagement of students throughout the writing process. 
Technology and the writing process 
This review of the literature will now focus on how technology and 
collaborative teams enhance the writing process. It is a systematic approach that 
allows students to better understand how they write (Pierce, 1997). Berry et al. 
(1999) emphasized that the traditional way to teach writing has shifted away from a 
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writing product model and toward process writing. The writing process consists of 
five stages. Wasson (1993) used names for each stage that are descriptive and 
simple: prewriting, writing, revising, editing, and publishing. Thomas (1992) states 
that by writing using these separate stages, the writing becomes a process instead 
of just a finished product. It becomes a process by which the author writes, rather 
than a focus on the final writing product. Reef (1996) reports that process writing is 
an approach to writing that allows students to take charge of their own reading and 
writing, rather than simply completing a series of writing tasks designed by the 
teacher. 
Process writing is how adult writers actually write. Adult writers often write 
and revise several drafts before creating their final piece to share with others. 
Throughout the process, adults often seek feedback from others to improve the 
writing piece. Elementary and secondary students can also benefit from writing in 
this manner. Students often have the misconception that pieces of writing by 
published authors are completed in one setting. This may be attributed to the fact 
that teachers often focus on the final project rather than the entire writing process 
(Wasson, 1993). She believes that teachers do not have experiences in and do not 
understand the specific process of how successful writers attain their final product. 
Therefore, they do not transfer the knowledge of this process to their students. 
Reef (1996) supports this premise that writers need feedback from others for 
revision purposes. He conducted a study in which elementary students combined 
Writer's Workshop (Buschmann, 2003) and the use of word processing software to 
enhance motivation in writing. Results from interviews with and observations of 
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students indicated that writing in these stages increased students' enthusiasm to 
write (Reef, 1996). In fact, students were even asking to write during recess. In 
general, students were arriving at class eager to work and willing to follow the 
expected writing process routine with greater independence (Reef, 1996). 
The prewriting stage 
During the prewriting stage of the writing process students are given time to 
brainstorm, think, visualize, and formulate ideas (Wasson, 1993). The purpose of 
this stage is to stimulate the flow of ideas (Wasson, 1993). It is also the stage where 
students gain ownership of their writing. Thomas (1992) suggests that students who 
have a choice in the subject matter they write about are less likely to be bored, and 
more likely to be motivated to write. Frazier (1992) acknowledged that setting topic 
guidelines limits the choice writers need to develop a sense of ownership for their 
own writing. 
A concept mapping software program is one type of technology that has the 
potential to aid students during the prewriting stage. When students use concept-
mapping software, they become more motivated and efficient when brainstorming 
their initial ideas and organizing their writing piece (Jonassen, 2000). This software 
tool allows students to visualize the organization of their ideas and provides the 
framework that connects their ideas as they begin to create swell-written piece. 
The writing stage 
The second stage of the writing process is referred to as drafting or writing. 
During the writing stage students' initial thoughts and ideas are written down in a 
"rough draft" format. Students should not be concerned with spelling or punctuation 
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during this stage, but instead the primary goal is getting their ideas and thoughts 
down on paper. Womble (1984) observed that students using a word processor for 
their first draft tended to work longer, therefore getting down more ideas. When 
writing an initial draft on the computer, students can focus on getting their ideas 
included in the writing piece, rather than the laborious task of handwriting and 
rewriting using paper and pencil. 
The revising stage 
According to Thomas (1992), revision is rereading and changing what was 
drafted to make meaning clearer and to develop the ideas in the piece of writing. 
Wasson (1993) adds that children should take time during this stage to actually use 
and practice the revision process to improve their writing pieces. Revision is the 
stage when students meet in partners or small groups to read each other's writing 
and provide feedback on how that writing piece can be improved. Suggestions 
during revision are mainly content related rather than convention (spelling, 
capitalization, punctuation) related. During the revising stage, the author is expected 
to take notes and/or have someone take notes for them during the discussion. The 
author's peers can also give written feedback to the author. Although these 
comments are intended to help the author improve the paper, the author is still not 
obliged to follow all the suggestions given (Wasson, 1993). Students need continual 
practice at this stage because peers do not naturally give constructive feedback to 
benefit the author. Murray (1982) argues that writing is rewriting, that students often 
see revision as an indication they have not done it correctly in the first place, rather 
than an opportunity to develop their ideas. Technology is a tool that aids the revision 
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process because students do not have to rewrite what has been written, but instead 
make revisions on the computer from the original document that has been saved. 
Flinn (1986) reported that sixth graders using computers for revising received higher 
holistic scores due to the increased motivation the computer offered. It was 
determined that the clarity the word-processed piece offered over reading a 
handwritten piece also improved holistic scores (Flinn, 1986). 
Student writing is enhanced when others can read, reflect and give feedback 
to peers to further improve the writing piece. Singhanayok and Hooper (1998) 
indicate that student learning improves when a student acquires information with the 
specific intent of teaching or presenting that information to others. Explaining ideas 
and concepts to peers, as well as working with a partner, helps students generate 
elaborations between new and existing information, resulting in a deeper processing 
of lesson content and the writing process (Singhanayok &Hooper 1998). This study 
also revealed that individuals in cooperative learning groups used elaboration and 
metacognitive strategies more frequently and therefore achieved a higher degree of 
learning than those who worked as individuals. When working in small groups, 
students become active problem solvers together. 
The editing stage 
The purpose of the editing stage is to work on spelling, punctuation, and 
grammar. Wasson (1993) advises against putting too much stress on the students 
during this stage because their motivation to write might be diminished. It is 
suggested students use a checklist to help with the procedures of editing so they 
know what specific conventions to look for while editing their piece of writing. A 
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checklist should be specific enough to list examples under each convention. For 
example, under capitalization, some examples may include beginning of sentences, 
names of people, "I" and names of cities and states. Students edit their own writing, 
as well as have other students or adults edit their writing. 
The publishing stage 
Some researchers indicate that publishing is the most critical step of the 
writing process due to the feeling of accomplishment and pride students have in their 
work (Flinn, 1986; Murray, 1982; Wasson, 1993). If students have a meaningful way 
to share their products, they are more motivated to write (Wasson, 1993). 
Technology, through word processing or desktop publishing, allows students to 
publish their writing with a professional appearance. Students are proud to share 
their work with others. 
Computer technology and the writing process 
In the last 10 years, the access to computers has improved so more students 
have been given the opportunity to write on computers (McKenzie, 1998). McKenzie 
argues that writing technologies might facilitate more thoughtful and persuasive 
student expression (1998). Few conclusions have been made on whether or not 
technology has aided students in the writing areas of creative "idea" content and the 
"voice" component of writing pieces. 
Voice is the use of strong verbs, sincere emotion, and creative and 
sophisticated vocabulary to engage the reader and bring personality and mood into 
the piece (Northwest Regional Educational Laboratory, 2001). When a student uses 
a lot of voice in his or her writing piece, it is obvious who the author is as their 
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personality becomes apparent, adding richness to the piece. The writing is an 
interesting piece rather than a series of sentences strung together. "Voice" is the 
area of writing that is most difficult for teachers to teach students. 
Although research findings have not identified the specific relationship 
between improving student "idea" and "voice" as a result of using technology during 
the writing process, several studies have concluded that technology does improve 
student writing skills (Carter, 2001; Green, 2001; Weathers, 2001). One study cited 
the benefits of using laptop computers in schools and reported that students with 
laptop access showed deeper, more flexible uses of technology, and performed 
better on writing assessments (Green, 2001). In addition, students self-reported that 
their technology and word processing competencies were higher. Teachers 
participating in the study reported that individual student access to laptops 
precipitated more frequent uses of student-led inquiry and collaborative work in 
classrooms. In addition, teachers indicated that student access to computers 
changed the way learning tasks were completed (Green, 2001). 
Not all research findings conclude that computers and word processors will 
automatically be the answer to improve student writing (McKenzie, 1998). Despite 
the billions of dollars invested in classroom computers, the National Assessment of 
Educational Progress (NAEP) reports little improvement in student writing quality 
over the past ten years (McKenzie, 1998). Although teachers informally state that 
computers have aided in the motivation and quality of student writing, there is little 
conclusive evidence to support these findings due to the difficulty of assigning a 
value to these variables (McKenzie, 1998). 
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Brush (1999) concludes that the academic impact of technology does not 
make up for the monetary and personal resources necessary to implement and 
maintain effective technology integration. Brush reports that research has not yet 
justified spending millions of dollars based on increased student achievement. In 
contrast, a study from 1996 to 2000 by Rockman et al. evaluated the Anytime 
Anywhere Learning Program by Microsoft (Carter, 2001; Weathers, 2001). In this 
program, Microsoft provided hardware, content, training and other types of support 
for implementing laptop programs where each student would have one-to-one 
computer laptop access. The study reported that students with laptops spent more 
out of school time on schoolwork (Carter, 2001; Weathers, 2001). As a result of the 
additional work time, these students scored higher on writing and reading 
assessments, demonstrated improved research and analytical skills, and engaged in 
more collaborative writing than their non-laptop classmates (Carter, 2001). 
Additional findings indicated one-to-one computing did make a difference in 
student achievement (Carter, 2001). Teachers from the Anytime Anywhere Learning 
Program reported that the quality of student writing had improved due to the laptop 
program and students were using higher-level cognitive skills, such as problem 
solving and critical thinking, more frequently than the students without the laptops 
(Weathers, 2001). Students in the program reported more regular school 
attendance, increased home and school communication and an overall changed 
positive self-image. 
A recent study also examined the effect computers have on student writing 
(Cook, 2003). Reports from this study indicate that students who use word 
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processors for writing generally write more and produce higher quality writing pieces 
than students who use pencil and paper (Cook, 2003). The quality of writing was 
slightly higher, as was the number of revisions done by these students (Cook, 2003). 
The improvement in student writing is credited with their willingness to go back and 
revise something saved on the computer rather than rewriting the entire draft using 
paper and pencil. 
Computer technology is one tool that has the potential to aid students in the 
writing process. Another technology tool more recently being integrated into 
classrooms is the personal digital assistant (PDA). 
PDA use in classrooms 
Quality tools for teaching and learning are becoming more available for 
teachers and students (Jonassen, 2000). One question educators face is what role 
will technology play in preparing students with what they need to know to become 
contributing members of society (Jonassen, 2000)? It is challenging for schools to 
provide adequate access for the meaningful integration of technology into the 
curriculum. Soloway (2001) states that access to technology is more important than 
the function of the technology. I n fact, he favors one-to-one access for the most 
effective use of technology. Further, he believes that being able to have readily 
available access to technology benefits learners more than the function of the most 
powerful computer. To benefit from the use of technology, students do not need or 
require many of the functions commonly found on a personal computer. Instead, 
students need fewer functions more readily available to them as the need arises. 
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While Bobrowsky (2002) doesn't suggest a specific ratio, he agrees that without 
regular access, there is little hope for any type of technology to have a profound 
impact on student learning in the classroom. 
Although technology costs are decreasing, schools are still having a difficult 
time providing enough access to technology to produce significant results in student 
achievement (Cattagni, 2000). In the United States, there is an emphasis placed on 
lowering the student to computer ratio in schools. I n 2000, the reported national 
average was five students for every one computer in public schools (Cattagni, 2000). 
That five-to-one ratio is one that many experts consider an acceptable level for the 
effective use of computers in schools (Cattagni, 2000; Soloway, 2001). Although the 
student to computer ratio has reached an acceptable level according to these 
experts, it is still questionable whether it is adequate enough to make a significant 
difference in student learning (Soloway, 2001). In one study conducted at the 
University of Michigan, fifty percent of the 6,000 teachers surveyed reported that 
their students use the computers less than fifteen minutes a week (Soloway, et. al., 
2000). Teachers also reported this was because they do not have access to 
computers for any extended period of time (Soloway, et. al., 2000). According to 
Soloway (2000) the lack of access to technology may be one reason why research 
indicates that technology has not had an impact on teaching and learning. 
One type of technology that has the potential to provide one-to-one access for 
students is the personal digital assistant (PDA) (Soloway, 2001). Because of its 
affordability and portability, the PDA has the potential to become the first truly 
personal computer used by students both in and out of the classroom (Bannasch, 
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2001). According to Bobrowsky (2002), when students are given a PDA for 24 
hours/7days a week, they have the advantage of handheld computing-permanency, 
accessibility, and immediacy. When a student has a PDA for his/her own personal 
use, the information entered into the PDA will not be lost (synchronizing data on a 
computer) and will be accessible to him/her at all times because of the portability the 
PDA provides. 
PDAs are now viewed as more than just an organizational tool for adults; they 
are becoming a valuable learning tool for students. The PDA is highly motivating for 
students (Palms in Education Partnership, 2002). Many students are familiar with 
technologies such as Gameboys, so the PDA is a very comfortable transition for 
them. Additionally, the PDA allows students to write in shorter amounts of time as 
thoughts and interests occur (Singhanayok and Hooper, 1998). Student writing is 
content and reflection rich because the writing can be done when those thoughts 
occur rather than strictly done during an allotted writing time of the day. Students are 
able to collaborate ideas efficiently through the software tools provided. The 
beaming feature and the portability of passing the PDAs from student to student 
allows for this collaboration to happen more easily. 
Soloway reports that these affordable devices could overcome the access 
barrier, which limits technology's impact on teaching and learning (News Wire, 
2000). A PDA can be purchased for as little as $150, whereas a personal computer 
costs at least $1000. This technology tool can provide students with anywhere, 
anytime access. Soloway (2000) believes this is necessary for a more natural 
integration of technology into the school curriculum. The PDA provides teachers and 
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students with the ability to have "portable" learning environments. Students are not 
limited to using PDAs in just their regular classroom or a computer lab, but instead 
they have the opportunity to use PDAs in any place and at any time. The PDA can 
go with the students rather than the students having to go to the technology. 
Learning environments can be constructed based on what is best for the 
learner, rather than what fits the schedule of the classroom or computer lab. PDAs 
can be used on field trips, in the outdoors, in a hallway, on the school bus, at home, 
or in the backyard. Accessibility becomes more equitable because all students are 
given access to PDAs both at school and at home. With the increased portability that 
the PDA offers, students can readily collaborate on ideas with each other in an 
efficient and a flexible learning environment (Soloway, 2001). 
In the United Kingdom, a school district researching the effectiveness of 
PDAs in the classroom cited ubiquitous computing as the greatest advantage of 
using PDAs in the classroom (Perry, 2003). Ubiquitous computing means `wherever, 
whatever, ownership'. Educators involved in the study reported that this should be 
the ultimate goal in education and the PDA is the only realistic resource to achieve 
this goal (Perry, 2003). 
K-12 schools in the United States are now beginning to examine the use of 
handhelds for teaching and learning, administrative tasks, and communication and 
collaboration (News Wire, 2002). This can be attributed to lower costs, increased 
functionality and the recent availability of software for education. 
A school in North Carolina utilized PDAs in their English class (News Wire, 
2002). As part of a Preparing Tomorrow's Teachers to Use Technology (PT3) grant 
30 
at the University of North Carolina at Wilmington (UNC-W), high school seniors used 
PDAs to collect and organize information for their assigned papers (News Wire, 
2002). The PDAs were used for accessing information on the Internet, and beaming 
their work to each other for collaboration and word processing. Results from this 
study reported that students completed their papers in less time than their peers who 
used the school computer lab (News Wire, 2002). Findings indicated that the PDAs 
were "efficient and effective ways to manage the research and writing time and to 
provide greater access time to the Internet than using the one school computer lab" 
(p.11, News Wire, 2002). 
PDAs are being used in classrooms across the country in various ways. In 
Nevada, Iowa, a high school literature class is using a classroom set of PDAs for 
reading and responding to literature eBooks found on a free library site on the 
Internet. Students can respond to the literature that they are reading on their PDA 
within the text on their PDA (H. Ludwig, personal communication, April 24, 2003). In 
Orland Park, Illinois, students are using their PDAs and attachable sensors to 
monitor pH levels in a nearby pond (Teaching Today, 2001). Special education 
students in Marysville, Kansas and Larchmont, New York are using the 
organizational capabilities of PDAs to increase their confidence as they manage 
homework assignments (Teaching Today, 2001). 
As the use of handhelds in schools increases, researchers have categorized 
its development into three generations (Levin-Epstrin, 2003). The first-generation of 
handhelds were business devices that schools adopted for education. Generation 2 
and 3 devices, are PDAs that are being designed with the K-12 student in mind 
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(Levin-Epstein, 2003). Currently, Generation 2 devices are being distributed with all 
of the capabilities of the former PDA, such as beaming and synchronizing, but now 
include new capabilities such as a built-in keyboard and larger screen. The Dana 
AlphaSmart is an example of a Generation 2 device. Generation 3 devices are 
projected to have more functions that can help student learning (Levin-Epstein, 
2003). According to Mike Lorion, vice president of education for Palm, Inc., the 
market for PDAs in schools has increased from $9 million sold in 2000 to $40 million 
in 2002 (Levin-Epstein, 2003). 
The creation of national and state standards over the past decade has 
encouraged educators to rethink how technology is being utilized in schools today by 
focusing on preparing students with the necessary skills to be successful in the 
workplace (Teaching Today, 2001). With the financial limitations presented to 
educators, access and cost to technology is being closely examined. Personal digital 
assistants are one technology tool being viewed as affordable and as having the 
necessary functions to meet the needs of today's student. 
Summary 
This chapter provided information about the theoretical frameworks and 
related literature for researching the implications of designing a collaborative writing 
environment using PDAs. Research involving the adoption of new technology 
learning tools based on Roger's Diffusion of Innovations Theory was described by 
looking at the model of diffusion, the adoption of technology, as well as the 
conditions for and barriers from the adoption of new technology learning tools. 
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Second, Engagement Theory and how this model of relate, create and donate can 
engage students throughout the learning process was explained. In addition, 
research on how using technology during the writing process to encourage more 
thoughtful student expression and revision was discussed. The importance of peer 
collaboration and revision feedback was also presented. Finally, how the personal 
digital assistant is currently being used in schools was described. 
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CHAPTER 3. METHODOLOGY 
This chapter describes the methodology used to examine the research 
questions identified for this study. This summary of research methodology includes 
sections on Subjects and Setting, Instruments, Research Design, Research 
Procedures, Analysis of Data and Limitations of the Study. 
Subjects and Setting 
In Fall 2002, fifth grade students from a suburban school district participated 
in this study because of their involvement in a literacy unit on biography writing. The 
school has four fifth grade classrooms. The four classrooms are departmentalized 
into the subject areas of math, writing, science and social studies. There are four 
fifth grade teachers; each teacher is responsible for teaching reading and spelling to 
students in their homeroom. For the other subject areas, each teacher teaches one 
subject of writing, math, social studies or science to all fou r classroom groups of 
students. The teacher who participated in this study teaches writing to all four 
classrooms of students. 
Two of the four intact classrooms were used in the study, each consisting of 
25 fifth grade students. One group of twenty-five students, the experimental group, 
was using PDAs and keyboards for writing, as well as other subject areas. The other 
classroom of twenty-five students, the control classroom, was instructed without the 
PDAs and keyboard access. In the control classroom, students could work on the 
computer or with paper and pencil. Only twenty of the twenty-five students from each 
classroom were used in the data because of incomplete data due to illnesses, 
vacations, etc. Fifty-one percent of the students in the experimental classroom are 
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male and forty-nine percent are female. Fifty-two percent of the students in the 
control classroom are male and forty-eight are female. 
All students attend a suburban K-12 school district in the Midwest. The 
students attending this elementary school range from a low to a high socioeconomic 
level. At-home access to technology varies at each grade level in this school, but 
results from a survey given at the beginning of the 2002 school year reported that 
89% of families in this grade have computers at home. Ninety percent of the 
students in the experimental group have access to technology at home and ninety-
five percent of the control group. This elementary school has one multimedia lab 
with 28 computers. At times, the lab can be very difficult to schedule on a regular 
basis due to the large school size (approximately 750 students). The multimedia lab 
is generally used for special projects and whole class lessons on specific software, 
Internet research and word processing. In addition, every classroom has four 
computers that are networked throughout the building. The classrooms are set up in 
pods with all four classrooms of fifth grade positioned next to each other. The 
students each have individual desks that are arranged in clusters of four desks. 
Students participating in this study have used technology for learning 
purposes throughout their school career. Typically, students use computers for 
presentations, word processing, research, concept mapping and math drill and 
practice. Since March 2002, students in the experimental classroom for this study 
have had access to their own PDA and keyboard in addition to school computers. 
Although students have used computer technology to publish, present, research and 
communicate, training on specific software and the personal digital assistants was 
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still necessary because the tool was completely new to the students. When the 
PDAs were first introduced in the Spring of 2002, technology consultants from the 
Area Education Agency came into the classroom on three different two hour time 
periods to assist the teacher with teaching the students how to use the PDA and its 
software. The training went through each of the applications that came with the PDA, 
as well as HiCE applications from Michigan State University. 
The classroom teacher received approximately 16 hours of PDA training 
through staff development both within and outside the school district, as well as 
specific PDA training in the area of classroom integration. The classroom integration 
training included PDA software skill training as well as sharing integration ideas with 
teachers from other districts currently using PDAs in their classrooms. 
Research Instruments 
Several instruments were designed to collect data for this study. Both the 
teacher and the researcher throughout the unit of study administered the 
instruments. The following sections will describe the design and development of the 
instruments used in this study. Table 1 provides an indication of what instruments 
were administered to each group. 
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Table 1. Research instruments administered to experimental and control 
groups of students. 
Instruments Experimental Group Control Group 
Survey 1 
• Pre X 
• Post X 
Survey 2 
• Pre X 
• Post X 
Performance-based writing rubric 
• First Draft X 
• Final Draft X 
Revision Response Form X 
Time-on-task checklist X 
X 
X 
X 
X 
Survey 1 
Prior to instruction of the writing unit, the classroom teacher administered two 
pre-surveys. The first survey entitled, Survey I, consisted of twenty-two content and 
attitude questions focused on each stage of the writing process (see Appendix A). 
The survey provided content and attitudinal information in the following areas: 
• student access and use to technology at home, 
• student organizational methods, 
• students' perception of the benefits of working with others to improve writing 
pieces, 
• students' perception of engagement and collaboration during each stage of 
the writing process, 
• students' perception of current success in all areas of the writing process 
The first eleven questions were multiple-choice questions. Each question had four 
answers to choose from. Although each answer was designed to be descriptive to 
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ensure a clear understanding of choices for the fifth graders, the answers were set 
up to vary from high to low ranges. Students used the following Likert-type scale to 
answer the remaining eleven attitudinal questions. 
1. strongly disagree 
2. disagree 
3. aren't sure how you feel 
4. agree 
5. strongly agree 
Survey 2 
The second survey entitled, Survey II, consisted of twenty questions about 
using PDAs anal its applications (See Appendix B). This survey was only 
administered to the experimental group because it was information specific to PDA 
use. This survey provided background knowledge in the following areas: 
• student knowledge of PDA usage skills, 
• amount of time students used PDA/keyboard during the day/week both in and 
out of school. 
The first seven questions of the survey were multiple choice. Students used the 
following Likert-type scale to answer the last thirteen questions of the survey. 
1. strongly disagree 
2. disagree 
3. aren't sure how you feel 
4. agree 
5. strongly agree 
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Identical post surveys were administered to students following the unit of instruction. 
Performance-based writing rubric 
Assessing the quality of the student writing was an identified area for study. 
Specifically, the writing trait areas of Ideas and Voice were measured. A 
performance-based assessment tool was used (see Appendix C) to determine the 
difference in quality of the expression of Ideas and Voice between a first and final 
draft of a biography. The 6+1 TraitTM Writing Rubric (Northwest Regional 
Educational Laboratory, 2001) was used to score the first and final draft of the 
biography for both groups of students. These 6+1 Traits are the foundation for the 
Northwest Regional Educational Laboratory's writing assessment model and the 
basis for the descriptive criteria used to define the qualities of good writing at 
different levels of achievement (Northwest Regional Educational Laboratory, 2001). 
This model is a way for students to learn and use a common language to refer to the 
characteristics of writing, as well as create a common vision of what "good" writing 
looks like. Teachers and students use the 6+1 Trait model to pinpoint areas of 
strength and weakness as they focus on continued writing improvement. This 
program was chosen for the study because it breaks down the traits of writing and 
scores each of them individually. Students were scored on all seven traits-ideas, 
organization, voice, word choice, sentence fluency, conventions, and presentation, 
but the Idea and Voice traits were the only rubric assessments used for this study. 
For this study, one rubric was used to specifically assess the Ideas and Voice trait. 
A training session was organized by the researcher to describe how the 
scoring rubric would be used. Three classroom teachers were chosen from different 
39 
grade levels to assess and score the student writing pieces. These three teachers 
and the researcher met to practice rating students' writing prior to the actual grading 
to provide consistency in the manner in which the pieces were scored. Two 
participants were fourth grade teachers who each had over ten years teaching 
experience. The other teacher was a third grade teacher with four years teaching 
experience. Three scorers were used in the study to establish inter-rater reliability. 
The scorers were given anchor papers to discuss what a paper given each 
score would look like and how it met the criteria in the rubric. During the training 
sessions, the teachers were given five fourth grade writing samples to score and 
discuss. The researcher trained the scorers to establish inter-rater reliability by 
discussing what was being analyzed and the baseline for each scoring session. After 
practicing on the writing samples, a consistency of scoring was developed among 
the scorers. For the research study, the score reported was the score reported by at 
least two of the three scorers. 
After the training session, the three scorers were given first and final drafts of 
the student writing pieces by the fifth grade students who had participated in the 
study. To ensure confidentiality during the scoring process, only a student 
identification number identified the writing pieces. For each criterion, the score that 
occurred two times was the one reported for analysis purposes. 
Student revision form 
I n the writing process there is a revision stage when the students have the 
opportunity to focus on improving the content of their writing piece (Wasson, 1993). 
In this study, students were assigned in groups of three students (collaborative 
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writing teams) having similar writing abilities in the areas of Ideas and Voice as 
determined by their individual Spring 2002 Writing ITBS scores. 
Throughout the revision stage of the writing process, each collaborative team 
held three revision meetings. The classroom teacher provided instruction on editing 
and revising prior to the meetings. During the meetings, students would each share 
their writing draft with the other members of the team, seeking feedback on how the 
draft could be improved. Students would then provide feedback both verbally and 
written to give the author suggestions for revision. At the conclusion of the revision 
meetings, each student completed a revision response form (see Appendix D). 
The revision response form was designed by the researcher and used to 
generate student reflections as to what types of revisions and edits were made as a 
result of the dialogue between students during the collaborative revision meetings. 
The form contains three short essay questions that provide students with an 
opportunity to reflect on the meeting that had just taken place. The form was used to 
assess what type of revisions and edits students made collaboratively during the 
editing and revising stages of the writing process. 
I n addition to these instruments, the classroom teacher made observational 
notes of behaviors and trends of the PDA/keyboard use in the classroom. The 
teacher wrote anecdotal journal entries on the challenging task of keeping the two 
groups working parallel. The students also wrote anecdotal journal entries. These 
anecdotal data were gathered to document student attitudes toward writing and how 
motivation was affected by the use of PDAs and keyboards. The data were gathered 
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by student journal responses and videotaped interviews with both the classroom 
teacher and the students. 
Time-on task checklist 
A time-on-task checklist was used by the classroom teacher to determine the 
participation of the students in the experimental and control groups during 
independent writing time (see Appendix E). Time-on-task refers to the amount of 
time a student. is actually engaged in learning (Bonine, 1999). Engagement rate is 
the number of minutes the student is actively participating in teacher-directed 
lessons and activities. Time-on-task is not observing a student merely working 
(he/she could be working on personal activity like drawing), but rather when a 
student is continuously working on ateacher-directed task without interruption. 
During the students' independent writing time, the checklist was used to 
document students' time-on-task in both classrooms. As students were 
independently writing, the teacher would focus briefly on each student. If the student 
was engaged in the learning activity, he or she would receive a plus sign (+} on the 
checklist. If they were not engaged, they would receive a minus sign (-). The 
teacher focuses on a student, gives them a mark, and then moves onto the next 
student. The teacher repeated this procedure ten times in one fifty-minute class 
period to give each student a total of ten marks. A percentage was calculated for 
each student that documents the percentage of time students were observed being 
engaged in the learning task. The checklist was administered once a week for three 
weeks to all students in both the control and experimental groups. 
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Research Design 
This research study was conducted using aquasi-experimental design. Forty 
students were assigned to an experimental or control group. The study was 
designed so all students participated in a writing unit that followed the stages of the 
writing process. Students in the experimental group used a PDA and keyboard to 
write their biographies, while students in the control group could choose whether or 
not they used a computer or paper and pencil to write. The study lasted four weeks. 
In the study, students in both groups were divided into collaborative writing 
teams. The collaborative teams of students were created using a homogeneous 
sampling. Homogeneous groupings were used so students were collaborating with 
other students of similar writing academic achievement levels. Each group consisted 
of three members who earned equivalent or similar ITBS scores in the areas of 
Ideas and Voice on their 2002 ITBS writing exams. The students were just assigned 
to teams according to the spring 2002 ITBS writing assessment and through informal 
teacher evaluation (see Table 2). The average total score of the students range from 
1.5 to 4.0. Each classroom had approximately eight collaborative writing teams. 
Table 2. Example of assignment to collaborative writing team. 
Student ID Ideas Voice Total 
Student 1 C 4 4 8 
Student 2C 4 3.5 7.5 
Student 3C 3.5 4 7.5 
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Several methods, both quantitative and qualitative were used to collect data 
from the participants. These methods were used to determine whether PDAs and 
keyboards affect student writing and if so, in what way. The quantitative research 
methods used focused on student outcomes (e.g. final draft, Survey 1, Survey 2) of 
the project. The outcomes were measured by the degree to which a change was 
made in the quality of the writing (from draft to final document) and the motivation for 
writing (pre-post survey responses) the students displayed. The Two Group 
Pretest/Posttest Design was used when setting up the quantitative research design. 
Additional descriptive data were reported. 
The qualitative research methods used to collect data focused on the writing 
process as well as the students' motivation to write and edit their drafts using the 
PDAs and keyboards. Data was gathered using information from narrative journal 
responses, revision response forms and videotaped interviews. 
Research Procedures 
Permission to conduct this study was obtained from the building principal and 
the students' parents or guardians. The proposal was submitted and approved by 
the Human Subjects Committee at Iowa State University (see Appendix F and G). 
The researcher met with a professor in the Department of Curriculum and 
Instruction, the building principal and classroom teacher to discuss the research 
procedures. 
The two classrooms of fifth grade students selected were involved in a 
literacy unit of study on biography reading and writing. Prior to any instruction on the 
topic, students were given two surveys (i.e. Survey 1, Survey 2) to determine PDA 
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background knowledge as well as writing process engagement and participation. 
Following the administration of these surveys, instruction of the biography literacy 
unit began. 
The goal in this unit was for each student to read published biographies of 
significant role models and then write a biography about a senior citizen he/she 
personally knows that is a role model to him/her. At the completion of the unit, the 
biography was shared with and presented to their senior role model. The unit was 
designed based on the framework introduced by the Engagement Theory of create, 
relate and donate (Rogers, 1995). The students were to create a product 
(biography), relate it to their own personal life (choose a personal role model), and 
then donate {present final copy to senior role model). 
The series of twenty lessons in the unit provided a framework to support the 
students while exploring a new genre, taking notes, comprehending expository text, 
and writing their own biographies. The lessons included modeling and practicing 
thoughtful responses to reading, taking notes on important ideas rather than trivial 
details, organizing notes in support of their writing, and using this information to build 
strong Ideas and Voice in their writing. Throughout the unit, the students were active 
readers and writers utilizing diverse strategies. By first reading biographies, then 
later writing their own biography, students monitored their own understanding and 
reflection on their reading through writing. 
This biography unit consists of lessons for twenty class periods. See 
Appendix H containing a list of the objectives for each of the lessons. It was 
designed for fifth graders of varying reading and writing ability levels and fasted 
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approximately one month. The lessons are open-ended and project-based to allow 
students to work at their awn personal level, rather than a prescribed right or wrong 
format. The same classroom teacher taught both the experimental and control 
groups of students. Students in both classrooms received the same instruction about 
the content and in the same format. This ensured that each class had similar 
background knowledge before beginning their writing project. For the experimental 
group of students, the PDAs and keyboards were utilized for each lesson. The 
control group of students used pencil and paper to complete the same reading 
strategies and lessons. The classroom teacher used a class discussion and 
modeling format, as well as peer collaboration throughout the unit. 
Upon completion of the twenty guided lessons, the classroom teacher taught 
writing mini-lessons in the areas of the writing process and the traits of writing. The 
teacher became a classroom facilitator to offer writing suggestions and guidance 
and monitor student behavior throughout the unit. The teacher's role was to give 
guidance and assistance as necessary, but the teacher did not directly revise or edit 
the drafts of student writing. Although all collaborative teams of students had the 
same assignment and final assessment criterion, the experimental group had 
latitude to explore different resources and PDA software to complete the biography. 
The students in the experimental group used the PDA software applications 
Flinglt, PicoMap, HandySheets and FreeWrite created by the Center of Highly 
Interactive Computing in Education (HI-CE) at the University of Michigan (RICE, 
2002). All of these applications are free and are designed specifically for K-12 
students. In addition, students used the MemoPad and Documents to Go which 
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came installed on their PDAs. Students in the experimental group were given the 
choice to select the writing software tool (e.g. MemoPad, Freewrite and ®ocuments 
to Go}they preferred to use. In contrast, students in the control group were 
encouraged to explore different resources using paper/pencil and various word 
processing programs to complete the biography assignment. 
Following ten of the guided lessons, the students were given the writing 
assignment. The students used their perspectives and notes about biographies to 
write a thoughtful "first person" sketch. The purpose of the assignment was to write 
about the life of the senior citizen whom they considered to be a role model. 
Upon completion of the first draft, the collaborative writing teams of three 
students in both classrooms began revision meetings to provide suggestions to each 
other regarding the improvement of their piece. In the experimental group, these 
collaborative writing team discussions took place via dialogue and the beaming of 
information to each other using the personal digital assistant. Each student beamed 
his or her draft to the other students in his/her team. The students would write 
revision suggestions in capital letters directly on that draft piece. Then, students 
would beam back the draft, complete with suggestions for revisions to the original 
author. This would all take place in one class period. After each meeting, students in 
the experimental group completed a Revision Response Form. The forms gave 
students an opportunity to share thoughts and reflections regarding the revision 
process, specifically what they gained from the process. In the control group, the 
revision feedback was given via dialogue and pencil and paper. The students would 
physically hand their drafts to their partners and those partners would write the 
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feedback directly on the draft. Students met three times in their collaborative writing 
teams. 
Throughout the unit, the teacher and students in the experimental group kept 
reflective journals. Each day, the teacher gave the students a journal prompt to help 
focus their reflections. An example of a prompt would be to have the students write 
about the feature of their PDA that they think every student needs to have to be a 
successful writer. The experimental group of students also participated in a 
videotaped interview after the completion of the unit. These interviews were used to 
provide more specific information and to triangulate data about their attitudes toward 
the writing process and the use of PDAs and keyboards to facilitate that process. 
A time-on-task checklist was administered three times during the study to 
determine the level of participation of students in both groups. The checklist was 
administered during independent writing time once a week for three weeks. 
Following the initial draft of the biography, all writing pieces were evaluated 
on Ideas and Voice based on the 6+1 Trait Writing Rubric by a team of three 
classroom teachers. Upon completion of the final drafts of the biographies, all pieces 
were evaluated using the same rubric. Students in the experimental group also 
completed a Survey 2 during the final week of the study. The protocol for 
administering the post survey was identical to that of the pre-survey. The students 
then presented or "donated" their final draft to the person they wrote the biography. 
Analysis of Data 
Several approaches were used to analyze the data collected in this study. 
The quantitative data (the 6+1 Trait Writing Rubric, time-on-task checklist and 
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pre/post surveys) were analyzed using dependent t test procedures for bath the 
experimental and control groups. Independent t-test procedures were used to 
analyze data between the experimental and control groups. Results from the t-tests 
will indicate if there is a significant difference between the means of the groups. The 
alpha level was set at .05 level. 
The qualitative data (the narrative journal responses, revision response 
forms, videotaped interviews) were coded in an effort to identify emerging themes, 
develop concepts and propositions to interpret data. Themes were coded when 
students made reference to areas of motivation, collaboration, attitude and quality of 
writing using the PDAs and keyboards. Once the themes and categories emerge, 
conclusions were then drawn from the data to support the quantitative research 
findings. 
Limitations of Study 
Two limitations were considered in this study. The subjects were not assigned 
randomly, but were students from an intact classroom. Although the experimental 
classroom does have students of varying academic levels, many of the students are 
the higher achieving students according to criterion referenced test scores. One-fifth 
of the students in the classroom are enrolled in the Extended Learning Program for 
the district's talented and gifted program. These students were all placed in one 
classroom for the ease of the ELP pullout program schedule. 
Due to the nature of being the only class in the school with PDAs and 
keyboards, it is possible that a novelty effect might be present. However, the 
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students had been using the PDAs for eight months at the time of this study to 
alleviate some of the initial novelty of using such a device. 
Summary 
This chapter provided a summary of the research methodology used for the 
study. The sections included in this chapter were Subjects and Setting, Instruments, 
Research Design, Research Procedures, Analysis of Data and Limitations of the 
Study. 
Fifth grade students conducted aquasi-experimental research study with two 
intact fifth grade classroom to measure the effects of using personal digital 
assistants to facilitate cooperative group work during the writing process. A total of 
forty students participated in the study. The experimental group included twenty 
students who used PDAs and keyboards in a biography writing unit. The control 
group included twenty students who used computers or paper and pencil in the 
biography writing unit. 
Data collected for this research study were analyzed using the statistical 
program SPSS. Analyses of t-tests were used to determine any statistical 
significance as well as qualitative data. 
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CHAPTER 4. RESULTS AND FINDINGS 
In this chapter, results from data collected in this research study are reported 
in relationship to the four research questions presented in chapter one. A summary 
of these results is also provided. 
This research study examines the effects of using personal digital assistants 
(PDAs) to facilitate students' cooperative group work during the writing process while 
working on a fifth grade biography unit of study. The purpose of this research is to 
determine whether 24 hours aday/7 days a week access to technology resources, 
the personal digital assistant and keyboard, enhances communication, writing 
quality, and student motivation while writing a biography. In this study, the teacher 
provided introductory, background and in-depth instruction of reading and writing 
through lecture, discussion, demonstration, peer collaboration and hands-on 
technology activities. Students in the experimental group each used a personal 
digital assistant and keyboard for the entire writing process. The same instructional 
unit was presented to students in the control group, but they used pencil and paper 
or a computer for the entire writing process. In both classrooms, teams of three 
students worked together to provide revision and editing feedback. At the conclusion 
of the study, students completed a biography of a senior citizen. 
The next sections of this chapter will report the findings for each research 
question. First, question one will focus on the quality of the expression of Ideas and 
Voice in a .final draft of a biography between students who use a PDA and keyboard 
and those who did not. Question one analyzes the data reporting the final draft's 
quality of Ideas and Voice and reports the findings between the two groups. 
51 
Question two focuses on the different types of revisions and edits students make 
during the revision stage. Data are categorized into the different types of revisions 
as reported by the fifth grade students. Data for question three report the students' 
attitudes toward writing and their motivation to write as the result of using the PDA 
and keyboard. These data will report information from surveys, student reflective 
writing journals and individual interviews. Data for question four are analyzed by 
looking at the time-on-task of the experimental group and the control group of 
students. Finally, a brief summary of the findings is given. 
Description of Participants 
The participants are two groups, experimental and control, of fifth grade 
students from intact classrooms. Each group consists of twenty-five fifth grade 
students. One group of twenty-five students, the experimental group, used PDAs 
and keyboards for writing, as well as other identified learning tasks for various 
subjects. The other classroom of twenty-five students, the control classroom, was 
instructed without PDA and keyboard access. In the control group, students had the 
options of working on a computer or with paper and pencil. Data from twenty of the 
twenty-five students from each classroom were actually used and analyzed due to 
illnesses, vacations, and other reasons for incomplete data. 
Background information about the participants in both groups was gathered. 
Fifty-one percent of the students in the experimental classroom are male and forty-
nine percent are female. Fifty-two percent of the students in the control classroom 
are male and forty-eight are female. At-home access to technology varies at each 
grade level in this particular school, but results from a survey given at the beginning 
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of the 2002 school year reported that eighty-nine percent of families in this grade 
have computers at home. 
Description of experimental group participants' 
PDA and PDA application knowledge 
Students in the experimental group were surveyed (see Appendix B) both at 
the beginning and the end of the study on their knowledge of the PDA and the PDA 
applications that were used in class. This survey provided additional information 
about their technology experience. Prior to the study, seventy-four percent of the 
students responded that when learning how to use the computer they were self-
taught as opposed to learning from a teacher or parent. In contrast, when learning 
how to use their PDA, ninety-six percent report learning solely from classroom 
instruction. Students attributed this to the PDA being a technology only fifty percent 
of their parents owned. Of those students whose parents did own a PDA, almost all 
reported they were not allowed to use it. Eighty-eight percent of the students 
reported they have a lot of access to technology in school and 100% of the students 
rate their ability to use technology from good to excellent. In rating their ability to use 
the PDA and run applications on it, all students began the study with a low level of 
knowledge, but then ended the study with a high level of knowledge. Seventy-four 
percent of the students reported feeling confident when needing to troubleshoot and 
problem solve with their PDA without the help of an adult. 
Research Question One 
The first research question is stated as follows: Is there a difference in the 
quality of the expression of Ideas and Voice in a final draft of a biography between 
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students who use a PDA and keyboard and those who do not during all stages of the 
writing process? 
To answer this question the data are presented by scores given on final drafts 
(see Appendices I and J for samples) according to the 6+1 Trait~Writing Rubric (see 
Appendix C). The most consistent score given by the three scorers determined the 
total score of the final draft for each student. The rubric used rated the biography in 
the two categories of Ideas and Voice. Each category was rated individually. Table 3 
presents the criteria used to determine a student's score on the final draft for Ideas 
and Voice respectfully. 
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Table 3. Criteria used to determine a student's score on the final draft for Ideas 
and Voice. 
CRITERIA 5 3 1 
This paper is clear The writer is As yet, the paper 
IDEAS and focused. It beginning to define has no clear sense 
holds. the readers the topic, even of purpose or 
(Content attention. Relevant though development central theme. To 
Development) anecdotes and is still basic or extract meaning 
details enrich the 
theme. 
general. from the text, the 
reader must make 
inferences based 
on sketchy or 
missing details. The 
writing reflects 
more than one of 
these problems. 
The writer speaks The writer seems The writer seems 
VOICE directly to the reader sincere but not fully indifferent, 
(Mood) in a way that is engaged or involved. uninvolved, or 
individual, 
compelling and 
engaging. The writer 
crafts the writing 
with awareness and 
respect for the 
audience and the 
purpose for writing. 
The result is pleasant 
or even personable, 
but not compelling. 
distanced from the 
topic and/or the 
audience. 
Scores for Ideas on the final draft for the students in the experimental group 
ranged from 3.0 to 5.0 and the control group ranged from 1.0 to 5.0. The 
experimental group of students had a mean of 4.4 (SD = .940) for Ideas. The control 
group of students had a mean score of 4.3 (SD = 1.174) for Ideas. When an 
independent t-test was run, no significant difference was found between the means 
of scores of Ideas for the final drafts between each group (see Table 4). 
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Table 4. Independent T-test for final draft for the category of Ideas. 
Group 
Experimental ~~ 
Control 
*p<.05 
df Mean 
38 ~~~~mm~~~~~m ~rt~~ 4.400 
4.300 
SD 
0.940 
1.174 
.89 
rt~...m.~...... 
p 
.386 
Scores for the category of Voice on the final draft for the students in the 
experimental group ranged from 3.0 to 5.0 and the control group ranged from 1.0 to 
5.0. The experimental group of students had a mean score of 4.2 (SD = 1.005) for 
Voice. The control group of students had a mean score of 4.2 (SD = 1.196) for 
Voice. When an independent t-test was run, no significant difference was found 
between the means of scores of Voice for the final drafts between each group (see 
Table 5). 
Table 5. Independent T-test for final draft scores for the category of Voice. 
Group df Mean SD t P 
Experimental 38 4.200 1.005. .00 .539 
Control 
*p<.05 
4.200 1.196 
Research Question Two 
Research question two is stated as follows: When using PDAs, what types of 
revisions and edits do students make and share collaboratively with each other 
during the editing and revising stages of the writing process? 
Following the three collaborative team meetings, students in the experimental 
group answered open-ended questions about the feedback they received during the 
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meetings and the changes they made to their draft as a result of the feedback (see 
Appendix D). The researcher read the students' responses and categorized them 
according to the traits. Responses for each of the 6+1 Trait Writing categories from 
the twenty students in the experimental group are recorded in Table 4. 
Students reported they received the most feedback for convention type edits 
(36). Students reported that the PDA made convention suggestions simple and easy 
to do. Feedback on ideas (11) and organization (8) followed for type of edits shared 
in the meetings. In providing feedback in these two areas, students would typically 
type in a sentence or two at the beginning or end of the piece. The comments in 
these categories were usually generalized to the entire piece. The students did not 
report any feedback for the categories of voice and presentation. Students report 
that the feedback for these areas were shared verbally rather than on the PDA (see 
Table 6). 
Table 6. Types of revisions and edits made by students in the experimental 
group by 6+1 Trait Writing categories. 
Writing Traits Number of Responses 
Ideas 11 
Organization 8 
Voice p 
Word Choice 4 
Sentence Fluency 3 
Conventions 36 
Presentation p 
In addition, four students were selected ranging from low to high ability level 
to participate in individual interviews. Data from these interviews provided additional 
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student insight to determine the types of revisions and edits made as a result of 
using PDAs and keyboards during their collaborative team meetings. 
I n these interviews, each student reported that the meetings provided them 
with feedback primarily in spelling, grammar, punctuation and capitalization. The 
students indicated that feedback in these areas were easy to include on the PDA 
during the collaborative team meetings, but feedback regarding Ideas and Voice 
were typically given verbally during discussion following the beaming of drafts. The 
students did report that some students in their collaborative writing team provided 
feedback in how they could improve the Ideas of their drafts by adding relevant 
details to further support the theme of their writing. However, students reported that 
their collaborative team members did not specifically provide feedback on Voice, but 
did tell them, "...my writing piece was interesting to read or how I could make my 
writing piece more interesting for them to read." 
Research Question Three 
Research question three is stated as follows: How were students' attitudes 
toward writing and their motivation to write affected by using a PDA and keyboard? 
Students in both the experimental group and the control group were given 
Survey 1 (See Appendix A). Students were given this pre-survey prior to the writing 
unit and the identical post-survey following the completion of the unit. Students were 
instructed to circle 1 (strongly disagree), 2 (disagree), 3 (not sure), 4 (agree) or 5 
(strongly agree) for each question. Answers to questions 9, 12, 16, and 19 were 
reversed prior to analyzing the data to provide consistency in the reporting of 
findings. First, results using dependent t-tests from the experimental group are 
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presented. Then, additional results from independent t-tests between the 
experimental and control groups are shared. 
Questions on Survey 1 (see Appendix A) about the writing process had three 
themes that were randomly sequenced for student responses. The three themes 
are: working with a partner, writing with a PDA, and beaming or sharing student work 
with others. Data from the experimental group of students are presented according 
to the findings within those themes. 
Six questions on the survey addressed working with a partner or other 
students during the writing process. Results from three of these questions are 
presented. 
Scores for Question 14, "I like having a partner when I am revising my 
writing," ranged from 2.0 to 5.0 on the pre-survey and 1.0 to 4.0 on the post-survey. 
The experimental group of students' mean score was 3.75 (SD = 0.910) on the pre-
survey and 2.75 (SD = 1.070) for the post-survey. A mean of 3.75 would indicate 
that at the beginning of the unit the students were closer to "agree" for the 
statement. At the end of the unit, a mean of 2.75 would indicate that students were 
not sure how they felt about the statement. Dependent t-test results, indicate a 
significant difference between the pre-survey mean response and the post-survey 
mean response for this statement. (see Table 7). 
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Table 7. T-test results for question 14: I like having a partner when I am 
revising my writing 
Survey df Mean SD t 
p 
Pre 
Post 
*p<.05 
19 3.750 
2.750 
0.910 
1.070 
2.81 .011* 
Scores for Question 16, "When I work with a partner, I do not get as much 
work done," ranged from 1.0 to 5.0 on the pre-survey and 1.0 to 5.0 on the post-
survey. Scores for this question were reversed so the results report the responses to 
the question, "When l work with a partner, l do get as much work done." The mean 
score for this statement was 3.25 (SD = 1.164) on the pre-survey and 2.95 (SD = 
1.317) on the post-survey. A mean of 3.25 would indicate that at the beginning of the 
unit the students were closer to "not sure" for the statement. At the end of the unit, a 
mean of 2.950 would indicate that students were still not sure how they felt about the 
statement. According to the dependent t-test results, no significant difference was 
found (see Table 8). 
Table 8. T-test results for question 16: When I work with a partner, I do not get 
as much work done. 
Survey df Mean SD 
p 
Pre 
Post 
*p<.05 
19 3.250 
2.950 
1.164 
1.317 
.71 .487 
Scores for Question 18, "I would rather do my writing pieces alone without 
any help", ranged from 1.0 to 5.0 on the pre-survey and 1.0 to 5.0 on the post-
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survey. Students reported a mean score of 3.50 (SD = 1.395) for this question on the 
pre-survey and a mean of 3.55 (SD = 1.317) for the post-survey. A mean of 3.50 
would indicate that at the beginning of the unit the students were between "not sure" 
and "agree" for the statement. At the end of the unit, a mean of 3.55 would indicate 
that students were closer to agreeing with the statement. Dependent t-test results 
indicate no significant difference for this statement from pre to post survey 
responses (see Table 9). 
Table 9. T-test results for question 18: I would rather do my writing pieces 
alone without any help. 
Survey df Mean SD t p 
Pre 19 3.500 1.395 -.12 .906 
Post 3.550 1.317 
p<.05 
Four questions of Survey 1 addressed working with a PDA. The questions 
related to how well students liked writing with the PDA and if it would be their writing 
tool of choice. Data from three of these questions are presented next. 
Scores for the Question 11, "It's more fun to write using a PDA than paper 
and pencil," ranged from 2.0 to 5.0 on the pre-survey and 1.0 to 5.0 on the post-
survey. The students' mean score was 4.3 (SD = 1.081) on the pre-survey and 3.8 
(SD = 1.508) on the post-survey. A mean of 4.3 would indicate that at the beginning 
of the unit the students agreed with the statement. At the end of the unit, a mean of 
3.8 wou{d indicate that although students sti{I agreed with the statement their 
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strength of agreement was less Dependent t-test results indicate no significant 
difference on the question from pre to post survey (see Table 10). 
Table 10. T-test results for question 11: It's more fun to write using a PDA than 
paper and pencil. 
Survey df Mean SD 
p 
Pre 
Post 
*p<.05 
19 4.300 1.081 
3.800 1.508 
1.14 .268 
Scores for Question 12, "I do not like to write my first draft with a PDA," 
ranged from 1.0 to 5.0 on the pre-survey and the post-survey. Scores for this 
question were reversed so the results report the responses to the question, "I like to 
write my first draft with a PDA." Students reported a mean of 3.60 (SD = 1.465) on 
the pre-survey and a mean of 3.75 (SD = 1.618) on the post-survey. A mean of 3.6 
would indicate that at the beginning of the unit the students agreed with the 
statement. At the end of the unit, a mean of 3.75 would indicate that students were 
even closer to agreeing with the statement. Dependent t-test results indicate no 
significant difference on the question from pre to post survey (see Table 11). 
Table 11. T-test results for question 12- I do not like to write my first draft with 
a PDA. 
Survey df Mean SD t 
p 
Pre 
Post 
*p<.Q5 
19 3.600 1.465 -3.4 .735 
3.750 1.618 
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Scores for Question 20, "I prefer to use the PDA for writing over anything 
else," ranged from 1.Q to 5.0 on the pre-survey and 2.0 to 5.0 on the post-survey. 
The mean score for this question was 3.80 (SD = 1.196) on the pre-survey and was 
3.20 (SD = 1.609) for the post-survey. A mean of 3.8 would indicate that at the 
beginning of the unit the students agreed with the statement. At the end of the unit, a 
mean of 3.2 would indicate that students were closer to being unsure about this 
statement. Dependent t-test results indicate no significant difference on the 
statement from pre to post survey (see Table 12). 
Table 12. T-test results for question 20: I prefer to use the PDA for writing over 
anything else. 
Survey df Mean SD 
p 
Pre 
Post 
*p<.05 
19 3.800 
3.200 
1.196 
1.609 
1.37 .186 
In summary, the responses to the six questions of Survey 1 addressing 
working with a partner or other students during the writing process indicated that 
students' attitudes toward working with others decreased from the beginning to the 
end of the study. 
Two questions on Survey 1 related to beaming or sharing student work with 
others. Data from one of these questions are presented. 
Scores for the Question 17, "Beaming my writing to others helps us work 
together," ranged from 1.0 to 5.0 on the pre-survey and 2.0 to 5.0 on the post-
survey. The experimental group of students reported a mean of 3.30 (SD = 1.218) 
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on the pre-survey and a mean of 3.60 (SD = .883) on the post-survey. A mean of 3.3 
on the pre-survey would indicate that at the beginning of the unit, the students were 
unsure about this statement. At the end of the unit, the mean score of 3.6 would 
indicate that students were closer to agreeing with the statement. Dependent t-test 
results indicate no significant difference on the statement from pre to post survey 
(see Table 13). 
Table 13. T-test results for question 17: Beaming my writing to others helps us 
work together. 
Survey df 
Pre 
Post 
*p<.05 
19 
Mean 
3.300 
3.600 
SD 
1.218 
.883 
-.90 
p 
.379 
In addition, students were asked on the Revision Response Form (see 
Appendix D) if they thought the PDAs/keyboards made the collaborative team 
meetings easier or harder. Seventy-seven percent of the students reported that the 
PDAs and keyboards made meetings easier, while twenty-three percent reported the 
PDA made meetings harder. Reasons students gave for making the collaborative 
writing process easier were: 
• it is .fun (3), 
• typing on your own PDA is easier because everything is typed (2), 
• we can work on it at home or on the bus (2), 
• you can share ideas more easily, 
• corrections would be right there in your writing, 
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• beaming makes adding comments easier, 
• beaming is done quickly, 
• seeing comments on your screen is easier, 
• faster than pencil and paper, 
• you can beam to several people without making a copy, 
• you have more overall control, 
• you give more detail in your comments because the PDA is easier, 
• you can add notes as you read right on their "beamed" writing piece, 
• all team members can edit your writing piece at the same time, 
• like working on it anyplace/anytime. 
Students also gave reasons why PDAs made the collaborative team meetings 
harder. These reasons were: 
• PDAs would crash at times and we could lose our writing piece, 
• batteries might go dead or the screen would freeze, 
• it is harder to read on the smaller screen. 
The four students who participated in the in-depth interviews all reported that 
the PDAs/keyboards improved their writing. Students reported that having their own 
PDA/keyboard at all times motivated them to write more and more often. Students 
report the flexibility of having access to the PDAs/keyboards allowed them to write 
when they wanted to and needed to. One student stated, "The PDA is helpful 
because I can just pull it out and use it anywhere." Students also report that by 
keyboarding their drafts, writing was more fun and easier to accomplish. One 
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student reported that having her own PDA made her fee{, "like a leader when writing 
because it feels cool to have my own PDA to make decisions about." 
The teacher in the study was also interviewed. This teacher observed 
students writing more and being more motivated to write. He stated that, "I really 
saw the kids write more and I also noticed they like to write. I feel that the PDAs 
motivated my kids to write more. My students took more pride in their writing [as a 
result of the PDAs]. Writing is not generally [the] students favorite subject, but they 
felt proud to have the PDA in their possession." 
Independent t-tests were run to compare the post-survey mean scores from 
the experimental group of students to the mean scores of the control group of 
students. Specifically, results from three questions on the survey will be reported. 
Note that the wording on the survey was changed from "PDA" to "computer" for the 
control group of students. 
Scores for Question 12, "I do not like to write my first draft with the PDA 
(computer)," ranged from 1.0 to 5.0 on the post-survey for both groups. Scores for 
this question were reversed so the results report the responses to the question, "I do 
like to write my first draft with the PDA (computer)". The experimental group of 
students reported a mean score of 3.75 (SD = 1.618) and the control group had a 
mean score of 3.05 (SD = 1.669) for the post-survey. A mean score of 3.75 would 
indicate that the experimental group of students were close to agreeing with the 
statement. The mean score of 3.05 for the control group would indicate that students 
were closer to being unsure about the statement. The independent t- test showed no 
significant difference between the two groups (see Table 14). 
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Table 14. Independent t-test results for Question 12: I do not like to write my 
first draft with the PDA (computer). 
Group df Mean SD t 
p 
Experimental 38 3.750 1.618 1.35 .662 
Control 
*p<.05 
3.050 1.669 
Scores for Question 13, "I will always write on the PDA (computer) when I 
can," ranged from 2.0 to 5.0 on the post-survey for the experimental group of 
students and 1.0 to 5.0 for the control group of students. The experimental group of 
students reported a mean score of 3.50 (SD = 1.000) and the control group had a 
mean score of 2.80 (SD = 1.542) on the post-survey. A mean of 3.50 would indicate 
that the experimental group of students was between not sure and agreeing with the. 
statement. For the control group, a mean of 2.80 would indicate that students were 
closer to being unsure with the statement. The independent t-test results indicated a 
significant difference between the mean responses for this statement (see Table 15). 
Table 15. Independent t-test results for Question 13: I will always write on the 
PDA (computer) when I can. 
Survey df Mean SD t 
p 
Experimental 38 3.500 1.000 1.70 .034* 
Control 2.800 1.542 
*p<.05 
Scores for Question 17, "Beaming (sharing) my writing to (with) others helps 
us work together," ranged from 2.0 to 5.0 on the post-survey for the experimental 
group of students and 1.0 to 5.0 for the control group of students. Students in the 
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experimental group reported a mean score of 3.60 (SD = .883) while students in the 
control group reported a mean score of 2.35 (SD = 1.309). A mean score of 3.60 
would indicate that the experimental group of students was closer to agreeing with 
the statement. For the control group, a mean score of 2.35 would indicate that 
students were closer to disagreeing with the statement. Results from the 
independent t-test did indicate that mean scores were approaching significance 
between the two groups (see Table 16). 
Table 16. Independent t-test results for Question 17: Beaming (sharing) my 
writing to (with) others helps us work together. 
Survey df 
Experimental 
Control 
*p<.05 
38 
Mean SD t 
3.600 .883 3.54 
2.350 1.309 
p 
.060 
Research Question Four 
Research question four is stated as follows: Is student time-on-task increased 
during the writing process while using the PDA and keyboard? 
A checklist was administered to document students' time-on-task in both 
classrooms. As students were independently writing, the teacher would focus briefly 
on each student. If the student was engaged in the learning activity, he or she would 
receive a plus sign (+) on the checklist. If they were not engaged, they would receive 
a minus sign (-). The teacher focuses on a student, gives them a mark, and then 
moves on to the next student. The teacher repeats this procedure ten times in one 
fifty-minute class period to give each student a total of ten marks during this 
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reporting period. The checklist was administered once a week for three weeks to all 
students in both the control and experimental groups. The reported score indicates 
the average number of plus signs (+) the class received. Table 17 provides the 
average score documenting time-on-task for students in both the experimental and 
control groups. 
Table 17. Average score documenting time-on-task for students in the 
experimental and control groups. 
Group Week 1 Week 2 ~ Week 3 
Experimental 8.417 8.450 8.450 
Control 6.808 6.808 8.450 
Independent t-tests were run to compare the time-on-task average mean 
scores between the experimental group of students and the control group of 
students for the three recording periods. 
Average scores for week one ranged from 6.0 to 10.0 for the students in the 
experimental group and from 4.0 to 10.0 for the students in the control group. 
Students in the experimental group had a mean score of 8.40 (SD = 1.142) for time- 
on-task and students in the control group had a mean score of 6.81 (SD = 2.262) 
during week one. A mean of 8.4 would indicate that the experimental group of 
students was on task 8.4 out of 10 times. For the control group, a mean of 6.8 would 
indicate that students were on task 6.8 out of 10 times. Independent t-test results 
indicated a significant difference between the two groups for time-on-task during 
week 1 of the study (see Table 18). 
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Table 18. Independent t-test for average mean score for time-on-task: Week 1. 
Group df Mean SD t 
Experimenta
.~....m..~..~..~.~..~.~..........
38
rt......._....rt.......~.....~....~~..~
8.41
7 ...~.~......~~..~.~~......1....~1.42.~........~....~~.......~~~......~.. 
2.82 .002* 
Control 
*p<.05 
6.808 2.262 
p 
Average scores forweektwo ranged from 6.0 to 10.0 for the experimental 
group of students and from 4.0 to 10.0 for the control group of students. The 
experimental group of students reported a mean score of 8.45 (SD = 1.188) for time- 
on-task and the control group reported a mean score of 6.81 (SD = 1.936) for week 
two of the study. A mean score of 8.5 would indicate that on average, the 
experimental group of students was on task 8.5 out of 10 times. For the control 
group, a mean of 6.8 would indicate that the students were on task 6.8 out of 10 
times. Independent t-test results showed a significant difference between the two 
groups for time-on-task during week 2 of the study (see Table 19). 
Table 19. Independent t-test for average mean score far time-on-task: Week 2. 
Group 
Experimental 38 
Control 
*p<.05 
df Mean 
8.450 
6.808 
SD 
1.188 
1.936 
3.15 
p 
.030* 
Average scores for time-on-task forweek three ranged from 7.0 to 10.0 for 
the experimental group of students and from 6.0 to 10.0 for the control group of 
students. The experimental group of students reported a mean score of 8.45 (SD = 
.826) for time-on-task and the control group of students had a mean score of 8.45 
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(SD = 1.468) for week three. A mean score of 8.45 for both groups would indicate 
that the students in experimental and control group were on task 8.45 out of 10 
times during week three. Independent t-test results showed no significant difference 
between the two groups for time-on-task during week 3 of the study (see Table 20). 
Table 20. Independent t-test for average mean score for time-on-task: Week 3. 
Group df Mean 
Experimental 38 8.450 
Control 
*p<.05 
8.450 
SD t p 
0.826 ~~~~mm~m~~~ 1.000 .005 
.....~..... 
1.468 
During a personal interview, the teacher in the study was specifically asked if 
he felt that his students' time-on-task increased during the writing process while 
using aPDA/keyboard. The teacher responded, "Yes I do, there is something 
magical when you are on your `own' PDA. When you type and are focused on that, 
you seem to pay closer attention to the task at hand." 
Summary 
In this chapter, the results from the data collected in this research study were 
reported in relationship to the four research questions presented in chapter one. 
The sections of this chapter reported the findings drawn at the conclusion of 
this study. First, question one focused on the quality of the expression of ideas and 
Voice in a final draft of a biography between students who use a PDA and keyboard 
and those who do not during all stages of the writing process. Question one 
analyzed the data of the final draft's quality of Ideas and Voice and reported the 
results between the two groups. Question two focused on the different types of 
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revisions and edits students made during the revising stage of the writing process. 
This question categorized the data into the different types of revisions as reported 
out by fifth graders. Data for question three reported the students' attitudes toward 
writing and their motivation to write as it was affected by the PDA. These data 
reported information from surveys, student reflective writing and interviews. Data for 
question four were analyzed by comparing the time-on-task while writing between 
the experimental group and the control group of students. 
The next chapter will review these results and discuss possible explanations 
for differences found or not found between the experimental and control groups of 
students. Recommendations for future research will also be discussed. 
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CHAPTER 5. CONCLUSIONS 
This chapter begins by summarizing the research study. A summary and 
discussion of the research results follow the study's summary. Finally, 
recommendations for future research will be presented. 
Summary of the Study 
This study was designed to examine the effects of using personal digital 
assistants to facilitate cooperative group work during the writing process by fifth 
grade students. Aquasi-experimental research study was conducted using two 
intact fifth grade classrooms to measure the effects of using personal digital 
assistants to facilitate cooperative group work during the writing process. A total of 
forty students participated in the study. The experimental group included twenty 
students who used PDAs and keyboards throughout a writing unit. The control group 
included twenty students who used computers or paper and pencil for the same 
learning task in the writing unit. 
This research study investigated fifth grade students using personal digital 
assistants throughout the writing process. For many years, computers have been 
accessible to students on a limited basis for completing learning tasks in labs, in 
classrooms, and at home. Today, technology such as PDAs could be available and 
accessible to students on a regular basis. Examining how this type of technology 
tool can affect student learning and motivation could prove beneficial and 
informative. Few studies have been conducted that report the effectiveness of 
collaborative learning groups working in technology-rich environments where PDAs 
are present (Singhanayok &Hooper, 1998). 
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Primarily, research in the area of using PDAs during the writing process has 
focused on how students gather information and publish their writing pieces 
(Branigan, 2002). A study on the effects of using personal digital assistants to 
facilitate cooperative group work during the writing process is important at this time 
as we begin to determine the type of impact these learning tools could have on 
students and their writing in the elementary classroom. This research study was 
conducted to provide more information on student use of PDAs during the writing 
process. 
The two classrooms of fifth grade students selected were involved in a 
literacy unit of study on biography reading and writing. Prior to any instruction on the 
topic, students were given two surveys (i.e. Survey 1, Survey 2) to determine PDA 
background knowledge as well as writing process engagement and participation. 
Following the administration of these surveys, instruction of the biography literacy 
unit began. 
The goal in this instructional unit was for each student to read published 
biographies of significant role models and then write a biography about a senior 
citizen he/she personally knows that is a role model to him/her. At the completion of 
the unit, the biography was shared with and presented to their senior role model. 
The unit was designed based on the framework introduced by the Engagement 
Theory of create, relate and donate. The students were to create a product 
(biography), relate it to their own personal life (choose a personal role model), and 
then donate (present final copy to senior role model). 
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The same classroom teacher taught both the experimental and control groups 
of students. Hence, each classroom of students received the same instruction about 
the content and the content was presented in the same format. This approach 
ensured that each class had similar background knowledge before beginning their 
writing project. For the experimental group of students, the PDAs and keyboards 
were utilized for each lesson. The control group of students used a computer or 
pencil and paper to complete the same reading strategy lessons. All students had 
the same assignment and final assessment criterion, but students in the 
experimental group had latitude to explore different resources and PDA software to 
complete the biography. In contrast, students in the control group were encouraged 
to explore different resources using paper/pencil and various word processing 
programs to complete the biography assignment. 
Upon completion of the first draft, the collaborative writing teams of three 
students in both classrooms began revision meetings to provide each other with 
feedback regarding the improvement of their draft. In the experimental group, these 
collaborative writing team discussions took place via dialogue and the beaming of 
information to each other using the personal digital assistant. Each student beamed 
his or her draft to the other students in his/her team. The students would write 
revision suggestions in capital letters directly on that draft piece. Then, students 
would beam back the draft, complete with suggestions for revisions to the original 
author. This would all take place in one class period. After each meeting, students in 
the experimental group completed a Revision Response Form. The students in the 
control group would physically hand their drafts to their collaborative writing team 
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members and those students would write feedback directly on the draft. Students in 
both the experimental and control groups met three times in their collaborative 
writing teams. 
A time-on-task checklist was administered by the teacher three times during 
the study to determine the level of participation of students in both groups. The 
checklist was administered during independent writing time once a week for three 
weeks. 
Following the initial draft of the biography, all writing pieces were evaluated 
on Ideas and Voice based on the 6+1 Trait Writing Rubric by a team of three 
classroom teachers. Upon completion of the final drafts of the biographies, all writing 
pieces were evaluated using the same rubric. Students in both groups completed 
Survey 1 at this time. Students in the experimental group also completed Survey 2 
during the final week of the study. The protocol for administering the post surveys 
was identical to that of the pre-surveys. The students then presented or "donated" 
their final draft to the person they wrote the biography. 
Summary of the Results 
Four research questions were addressed in this study. Question one focused 
on the quality of the expression of Ideas and Voice in a final draft of a biography 
between students who used a PDA and keyboard and those who do not during all 
stages of the writing process. 
Question one analyzed the data of the final draft's quality of Ideas and Voice 
and reported the results between the two groups. Independent t-tests on the final 
drafts of the writing pieces scored for Ideas had a mean score of 4.4 for the 
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experimental group and 4.3 for the control group. The students in the experimental 
group had mean scores that were slightly higher than the students in the control 
group. Results from independent t-tests reported no significant differences between 
the two groups on their final drafts for both Voice and Ideas. 
Question two examined the different types of revisions and edits students 
made during the revision of the writing process. After the collaborative writing team 
meetings, students answered open-ended questions regarding the revisions and 
edits made as a result of feedback given during these collaborative meetings. The 
highest category for responses given by students was for the Conventions writing 
trait (36 responses). Ideas followed with 11, Organization with 8, Word Choice with 
4, and Sentence Fluency with 3. Students indicated they were given no feedback for 
the traits of Voice and Presentation. Anecdotal data were shared based on in-depth 
interviews with four students. These students provided further information about the 
feedback given during the collaborative team meetings. The students indicated the 
feedback provided using the PDAs was primarily focused on Conventions, yet there 
was student dialogue within the meetings to provide feedback on Voice. 
Data for question three report the students' attitudes toward writing and their 
motivation to write as it was affected by the PDA. Dependent t-tests using the pre 
and post survey data determined an attitudinal and motivational changes of students 
in the experimental group throughout the study. When the experimental group of 
students were asked questions regarding working with a partner, their mean score 
responses for the post-survey were: 2.75, 2.95 and 3.55. These scores indicate that 
students were generally unsure if they liked working with a partner while revising 
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their drafts. When asked questions related to working with aPDA/keyboard, the 
mean responses for the post survey were: 3.80, 3.75, and 3.20. These scores would 
indicate that the students were generally closer to agreeing with statements about 
working with the PDA/Keyboards. The final theme was beaming or sharing student 
work with others. The mean score of the post-survey results was 3.6 indicating that 
students were more favorable to using PDAs for beaming/sharing their drafts with 
others than using other approaches. 
Student responses from interviews were also analyzed to determine the 
attitudes and the motivation of four students. The students indicated in these 
interviews that the PDAs and keyboards motivated them to write and they were 
positive about writing as a result of using their PDAs/keyboards. 
To determine the level of motivation, students from the experimental group of 
students were asked questions about PDAs in the writing process and the control 
group about computers in the writing process. Independent t-tests were used to 
determine if there was a difference in motivation from working with the PDA or a 
computer between the two groups of students. When asked how they felt about 
writing using a PDA (computer), the mean scores for students in the experimental 
group were 3.75, 3.50 and 3.60. These mean scores indicate students typically liked 
using a PDA for writing. Students in the control group were asked how they felt 
about working on the computer and the mean score responses were 3.05, 2.80, and 
2.35. Those responses indicate students in the control group were unsure about 
always using a computer for writing. 
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Data for question four were analyzed by examining time-on-task for students 
in both the experimental and the control groups. The teacher documented students' 
time-on-task three times during the study. Results indicated that students in the 
experimental group had a significantly higher average score for on-task behavior 
during independent writing time than the control group during weeks one and two. A 
teacher interview further supported this finding. There was no significant difference 
found for time-on-task between the two groups during week three. 
Discussion of the Research Findings 
This research study was conducted to draw conclusions about the effect the 
implementation of the new learning tool, the PDA, has on student writing. Ely (1999) 
states that researchers in the field of instructional technology are committed to 
studying the change process and how to improve the adoption and implementation 
of technology learning tools. Educators are looking at new, more efficient ways to 
teach their students, and often review new ideas, materials and tools to facilitate this 
process. K-12 schools are now beginning to examine the use of handhelds for 
teaching and learning, administrative tasks, and communication and collaboration 
(News Wire, 2002). This can be attributed to lower costs, increased functionality and 
the recent availability of software for education. 
Rogers (1995) defines innovation as "an idea, practice, or object that is 
perceived as new by an individual or other unit of adoption" (p. 11). The PDA would 
be considered an innovation by this definition. Roger's Diffusion of Innovations 
Theory states that diffusion of an innovation is a process of a series of actions and 
choices over time with five separate stages consisting of: knowledge, persuasion, 
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decision, implementation and confirmation (Dooley, 1999; Rogers, 1995). Using the 
theory as a model, the researcher first gathered knowledge about the tool and how 
the PDA could be implemented in the classroom. A grant was received to help 
purchase the PDAs so persuasion was used to persuade several district employees 
to initially invest in the tool. A decision was then made to purchase a PDA and 
keyboard for each student in one-fifth grade classroom. The study, itself, was the 
implementation process. Based on this research study's findings, the importance of 
the tool can now be confirmed. Findings from this study are instrumental in 
determining the adoption or new adoption of such an innovation; this decision is 
made at the confirmation stage of Roger's model. 
Quality of the final writing drafts 
The study revealed some interesting findings about the effects of PDAs and 
keyboards on the writing process. When looking at the final drafts of writing, the 
experimental and control groups of students' mean scores were very similar and did 
not indicate a significant difference. The mean scores of the final drafts for both 
groups were very high, scoring between a 4.2 and 4.4 on a scale of 1.0 to 5.0. 
Both groups appeared to benefit from the extensive nature of the writing 
process. Thomas (1992) states that by writing using these separate stages, the 
writing becomes a process instead of just a finished product. It becomes a process 
by which the author writes, rather than a focus on the final writing product. Reef 
(1996) reports that process writing allows students to take charge of their own 
reading and writing, rather than simply completing a series of writing tasks designed 
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by the teacher. This could explain why students in both groups scored high on their 
final drafts. 
Another reason for the high mean scores may be the tool that was used 
throughout the writing process. Technology is a tool that aids the revision process 
because students do not have to rewrite again on paper what has been written. 
When writing an initial draft on the computer or PDA, students can focus on getting 
their ideas included in the writing piece, rather than the laborious task of handwriting 
and rewriting using paper and pencil. The experimental group scored higher on their 
first drafts with a mean score of 3.60 than the control group, which scored a mean of 
3.30. This difference might be attributed to every student in the experimental group 
wrote their first drafts on their PDA, while only half of the control group wrote their 
first drafts on a computer. When students use technology, they tend to revise as 
they go. The remaining half used pencil and paper for their first draft, later 
transferring their draft to the computer. A study by Cook (2003) reports that when 
students use computers for writing, they generally write more and produce higher 
quality writing pieces than students who use pencil and paper. In the study, the 
quality of writing was slightly higher, as was the number of revisions done by these 
students (Cook, 2003). The improvement in student writing is credited with their 
willingness to go back and revise something saved on the computer rather than 
rewriting the entire draft using paper and pencil. Findings from this PDA study are 
very similar. 
Several studies have concluded that technology does improve student writing 
skills (Carter, 2001; Green, 2001; Weathers, 2001). Teachers in these studies report 
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that student access to computers allowed for more collaboration between students 
and changed the way learning tasks were completed (Green, 2001). Results from 
these studies would support the findings of higher final draft scores of the students 
who participated in this study. 
Another explanation for the high final draft score for all students may be the 
collaborative team revision meetings. Students in both groups met three times to 
discuss and provide feedback on the student writing pieces. Students then used this 
feedback to improve their drafts. In the research study done by Carter (2001) similar 
results were found. Carter (2001) reported that students who were using laptops 
scored higher on writing assessments than students who did not because they 
engaged in more collaborative writing activities (Carter, 2001). 
Types of edits and revisions made by students 
Revision is the stage when students meet in partners or small groups to read 
each other's writing and provide feedback on how that writing piece can be 
improved. According to Thomas (1992), revision is rereading and changing what 
was drafted to make meaning clearer and to develop the ideas in the piece of 
writing. Ideally, teachers want students to focus on making suggestions during 
revision that are mainly content related rather than convention related (spelling, 
capitalization, punctuation). 
In this study, most student revisions were still based on convention. On the 
revision response forms, students were more than three times likely to give a 
convention's suggestion as compared to any of the other writing traits. When 
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students were interviewed, they stated that content related suggestions were given 
verbally throughout the meetings, but not usually written down on the drafts. 
Wasson (1993) adds that children should take time during this stage to 
actually use and practice the revision process to improve their writing pieces. One 
reason why students most commonly focus on conventions when giving feedback is 
because conventions are aknowledge-based skill, where Ideas and Voice require 
more higher-level evaluative skills. It is much easier for a student to fix a capital 
letter on a writing piece rather than make suggestions about how the content can be 
made richer. 
Motivation and student attitude 
When looking at student motivation and attitude throughout the study, the 
students in the experimental group exhibited different attitudes regarding various 
aspects of the unit. The three themes that were examined were working with a 
partner, using the PDA for writing and sharing student work with others. 
The first theme examined how students worked with others during the 
revision stage of the writing process. Generally, students were unsure of how they 
felt about working with others and in most cases their mean score responses for 
these questions were lower at the end of the study than at the beginning. Although 
the three revision meetings were helpful to students in reference to the quality of 
their writing piece, it did seem to make the process more difficult for them and did 
slow the process down. Some students expressed frustration when working with 
others, although their writing did improve. According to Reef (1996) writers need 
feedback from others for revision purposes and these findings support this claim. 
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Student responses were in the range of agree for all questions when asked 
how they felt about using the PDA and keyboard for writing. Follow-up interviews 
with student interviews supports this finding, as students reported that PDAs made 
the revision process easier. However, the mean score did go down slightly from 
before the unit started to the end of the unit. This could be attributed to the novelty 
effect of using a new learning tool to complete an assigned task. At the beginning of 
the unit, the PDAs were new to the students and at that time had been used for 
classroom activities and basic PDA introductory information. By the end of the unit, 
the PDAs were primarily used for writing and sometimes challenging activities, 
therefore the students' enthusiasm for using the tool might have declined. 
Some students who were interviewed commented that having a PDA in their 
own possession was very motivating. The students expressed pride in having the 
school trust them with a PDA and have it remain in their constant possession. 
Students also stated that having the PDA with them at all times allowed more 
flexibility when they would write and complete schoolwork. In a study conducted in 
the United Kingdom, ubiquitous computing (wherever, whatever, ownership) was 
cited as the greatest advantage of using PDAs in the classroom (Perry, 2003). The 
PDA is one realistic way to achieve this goal of anytime, anywhere access and 
learning with technology. The students who participated in this study also expressed 
value in this ideal. 
Students were also asked to comment about sharing work by beaming it to 
someone else using the PDA. Student approval for using this function increased as 
the unit progressed. On the revision response forms, students also noted that this 
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was an efficient way to share information about their writing pieces with their peers. 
The students using the PDAs did report a higher motivation level for sharing their 
pieces during the revision stage in contrast to the students that were physically 
transferring drafts back and forth. A study by Flinn (1986) reported that sixth graders 
using computers for revising received higher scores due to the increased motivation 
the computer offered. They were more motivated to revise because they were 
sharing their writing pieces with their peers on the computer. The study also reported 
that the clarity the word-processed piece offered over reading a handwritten piece 
also improved the writing scores (Flinn, 1986). 
Time-on-task 
During the first two weeks of the unit, the students in the experimental group 
showed a significant difference in the amount of time-on-task demonstrated during 
independent writing time compared to students in the control group. Students were 
documented as being on task more often when writing their first and revised drafts 
on their PDAs than students who used computers or paper and pencil. During the 
last week of the study, the students received a similar average score for time-on-
task which indicates that both groups were on task for the same amount of time 
when completing their final draft. In the final week of the study, the students in both 
groups were on task 8.45 times out of 10. This is a high rate of engagement for 
students. In education, the key to learning is often observed and determined by how 
engaged the students are in what they are doing. Engagement Theory suggests that 
if students are meaningfully and actively engaged in their learning activities through 
interaction with others and through meaningful tasks, student achievement will be 
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increased (Kearsley &Schneiderman, 1998). Womble (1984) observed that students 
using a word processor for their first draft tended to work longer, further supporting 
the findings in this study. This would tend to support these findings that the 
experimental group of students were documented as having a higher rate of time-on- 
task. 
Recommendations 
The following are recommendations for future research in the area of PDA 
technology and the writing process. Further research is needed in this area as 
educators continue to examine the use of PDAs throughout the entire writing 
process and other learning tasks. 
When conducting an experimental research study with students using a new 
technology tool, it would be helpful if the students had a significant amount of time to 
work and become more familiar with the tool before conducting the research. In this 
study, students were relatively inexperienced with the PDAs and it may have been 
too complex of a task at the introductory stage to have them beaming their drafts for 
feedback back and forth to their classmates. If this practice had been more natural 
for them, the collaborative team meetings might be more useful and productive in 
terms of improving students' writing. The students would focus more on the traits of 
writing and making improvements to the writing drafts, rather than the technology. 
Since the unit's duration was a month, instructional pacing and time may 
impact student performance. The unit covered literacy topics (Ideas and Voice) that 
may have been too complex for the students to learn while contemporaneously 
introducing a new tool. Specifically, the unit introduced students to various reading 
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strategies, writing strategies, and collaborative meeting strategies, while at the same 
time students were getting used to their PDAs. Students might have benefited from 
keeping the unit simple with fewer concepts to grasp. The control group may have 
had an advantage by learning new concepts and applying them using familiar tools 
and practices. 
The pre-survey results reported students had a high motivational level for 
using the PDA and then incorporating it into their school day. The post-survey 
results actually indicated a slight decrease in students' motivation for using the PDA 
at the end of the unit. This may be attributed to the type of tasks for which the 
students were using the PDAs at the start of the unit and then at the end of the unit. 
When the unit began, students were using PDAs for basic functions such as an 
organizational tool, word processor and for math problems. By the end of the unit, 
students were using the PDAs for more difficult and extensive tasks such as editing 
and concept mapping. The novelty of using the PDAs for learning tasks in the 
classroom might have impacted student motivation as a result of the tasks becoming 
more difficult. This finding requires further investigation. 
The model of PDA used by students had some technical problems, and this 
frustrated some of the students. When technology is used in a classroom it always 
requires troubleshooting knowledge. It would have been helpful if there had been 
several extra PDAs for the students to use in case of such technical problems. 
However, these problems did force students to troubleshoot and problem solve on 
their own and with each other. Additional PDAs would have alleviated some of the 
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frustration students encountered, which might have affected their attitudes toward 
using the PDAs. 
In addition, further research in the area of PDA use throughout the writing 
process would be beneficial. The PDA is an innovation that is just being introduced 
in schools. Manufacturers are developing more student-friendly models of the 
personal digital assistant to further enhance the possibilities of the PDA. How these 
newer models benefit students would be an interesting study. It might be interesting 
to look at the effect using PDAs has on the quantity of writing. This study focused on 
quality and did not look at quantity for findings. Other writing traits could be 
analyzed, as well as different writing genres. 
A longitudinal study following these students for a longer period of time than 
one month would be informative to the field. It will be useful to determine whether or 
not the tool can become a seamless tool for the students and how that factor might 
relate to student learning. 
Conclusions 
This research study was conducted to examine the effects of using personal 
digital assistants to facilitate cooperative group work during the writing process by 
fifth grade students. Findings from this study provide educators with information 
while they make informed decisions when planning to use PDAs in classrooms. 
Results indicated that students in both the experimental and control groups 
scored high on their final draft writing pieces. Both groups made significant growth 
from their first draft to their final draft. However, results did indicate there was no 
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significant difference in final draft quality between students in the experimental group 
and the control group. 
When analyzing the types of revisions and edits students make as a result of 
participating in collaborative team meetings, the majority of students reported most 
feedback is given to improve writing conventions rather than other traits of writing 
like Ideas and Voice. Students did not report receiving feedback on voice on their 
PDAs, but did state that it was verbally discussed during the collaborative team 
meetings. 
Students reported positive attitudes toward writing and the use of the PDA for 
writing, but these positive attitudes did decrease slightly by the end of the unit. Even 
though there was a slight decrease in students' mean score, their attitudes did 
remain positive. 
Student time-on-task was significantly higher for those using PDAs in the 
experimental group, than those students in the control group for the first two weeks 
of the study. In the third week, both groups of students had the same mean score, 
possibly due to the deadline of the project drawing near. 
As technology continues to advance, educators now have various tools to 
choose from that provide the optimal learning environment for students. The 
students who used PDAs in the study became critical thinkers and users of a new 
classroom-learning tool. Clearly, these results illustrate that students can use PDAs 
and still maintain an acceptable level of writing quality. When given a tool like this to 
use it appears that students remain more engaged with the learning task and 
therefore might spend more time writing. 
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The next critical step in this process will be to determine if the PDA will 
become an adopted tool of choice in the classroom and school. Will this innovation 
continue to impact how these students learn on a daily basis? As a result of this 
study we are closer to understanding the impact that a PDA can have on students' 
understanding and learning. Students in this classroom now have been empowered 
with the decision-making capabilities to choose their own learning tools and apply 
them to learning situations and opportunities. 
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Instructions for completing the Survey: 
1. Please do not enter your name on this sheet. 
2. In the space above, please enter your homeroom. 
3. Record your responses on this sheet by circling the letter that best 
answers the question for you. 
4. Use a pencil to mark your response. 
Computer Access 
A. Do you have a computer at home? 
a. yes 
b. no 
B. How often do you use a computer outside of school for writing? 
a. Almost every day 
b. About once a week 
c. About once a month 
d. About once a year 
Organizational Skills 
1. How do you currently organize what assignments need to be done for 
school? 
a. Jordan Creek planner 
b. Other planner 
c. Notebook paper 
d. PDA 
e. I do not write down assignments 
2. How consistently to you use a planner or PDA to organize your assignments. 
a. Several times a day 
b. Once a day 
c. Once or twice a week 
d. Not very often 
e. Never 
3. Haw many late or incomplete assignments have you had this year? 
a. Less than 3 
b. More than 3, but less than 10 
c. More than 10, but less than 20 
d. More than 20 
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4. How do you feel when you need to organize information you have gathered 
for a project or paper? 
a. I feel that I have an easy time organizing all of my information 
b. I feel I can organize my information oK, but I sometimes misplace 
things 
c. I feel that I often have problems organizing the information I gather 
and I sometimes lose things 
d. I have a very difficult time ever keeping my information I gather 
organized. 
Col laboration/Communication 
5. Typically, how often do you use the computer for writing not related to class 
work? 
a. Daily 
b. 2-3 times a week 
c. once a week 
d. once a month 
e. less than once a month 
6. How do you usually communicate with your classmates about your writing? 
a. A. Face to Face Peer Conferencing 
b. PDA "beaming" of writing 
c. Small group sharing 
d. Pass papers to each other 
7. How often to you share your writing with your classmates to improve your 
writing. 
a. All of my writing 
b. Most of my writing 
c. Sometimes, but not very often 
d. Never 
8. How helpful is it to share your writing with your classmates to improve your 
writing? 
a. Very helpful-1 get a lot of useful information 
b. Somewhat helpful-I can usually get some ideas from my classmates 
c. A little helpful-I can take away one or two ideas, but not many 
d. It does not help me at all and it does not improve my writing 
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The Writing Process 
The following statements have to do with how you feel about using PDAs, writing 
and working with a partner. Read each statement carefully then circle 1 if you 
strongly disagree with the statement, circle 2 if you disagree, circle 3 if you aren't 
sure how you feel, circle 4 if you agree with the statement, and circle 5 if you 
strongly agree. 
9. Writing is too difficult to do with a partner 
10. I like to read my writing with a classmate 
11. It's more fun to write using a PDA than paper and pencil 
12. I do not like to write my first draft with a PDA 
13. I will always write on the PDA when I can 
14. I like having a partner when I am revising my writing 
15. When I work with others, I usually do most of the work 
16. When I work with a partner, I do not get as much done 
17. Beaming my writing to others helps us work together 
18. I would rather do my writing pieces alone without any help 
19. The PDA makes it harder to share my work with others 
20. I prefer to use the PDA for writing than anything else 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
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Instructions for completing the Survey: 
1. Please do not enter your name on this sheet. 
2. In the space above, please enter your homeroom. 
3. Record your responses on this sheet by circling the letter that best 
answers the question for you. 
4. Use a pencil to mark your response. 
Technology Access 
1. Do you have a computer at home? 
a. Yes 
b. No 
2. Does anyone in your home have a PDA? 
a. I have one 
b. Both of my parents have one 
c. One of my parents has one 
d. No one in my home has one 
3. How did you learn most of what you know about using computers? 
a. Classroom instruction 
b. My parents 
c. Self-taught 
d . My classmates 
4. How did you learn most of what you know about using a PDA? 
a. Classroom instruction 
b. My parents 
c. Self-taught 
d. My classmates 
5. How do you feel about the current level of technology (computers, PDAs) you 
currently have for schoolwork? 
a. I feel that I have access to a lot of technology 
b. I feel that I have access to some technology 
c. I feel that I could benefit a little from having access to more technology 
d. I feel that to be a good student, I need access to more technology 
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6. How do you rate--your-ability to work with technology (co-mputers, PDAs)? 
a. Excellent 
b. Good 
c. Fair 
d. Poor 
7. Typically, how often do you use the computer for writing related to class 
work? 
a. Daily 
b. 2-3 times a week 
c. once a week 
d. once a month 
e. less than once a month 
The following statements have to do with how well you know your PDA and its 
applications. Read each statement carefully then circle 1 if you strongly 
disagree with the statement, circle 2 if you disagree, circle 3 if you aren't sure 
how you feel, circle 4 if you agree with the statement, and circle 5 if you 
strongly agree. 
8. I can open applications, switch between them and organize 
them in the Application Launcher 1 2 3 4 5 
9. I can tell how much memory is left on my PDA 1 2 3 4 5 
10. I can use graffiti to input information easily 1 2 3 4 5 
11. I can cut, copy and paste within an application 1 2 3 4 5 
12.1 can add, edit and delete events, addresses, to-dos 
and memos 1 2 3 4 5 
13.1 can make an event in the date book repeat on a 
monthly or weekly basis 1 2 3 4 5 
14. I can set alarms on the date book 1 2 3 4 5 
15. I can find out how much charge is left on my battery 1 2 3 4 5 
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16.1 can beam events, addresses and memos to my 
classmates or teacher 1 2 3 4 5 
17. I can beam programs from the Application Launcher 1 2 3 4 5 
18. I can successfully Hot Sync my PDA 1 2 3 4 5 
19. I can successfully translate and transfer documents 
from the computer to my PDA and back 1 2 3 4 5 
20. I know what to do when I have a problem with my PDA 1 2 3 4 5 
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6+1 Trait Writing Assessment Scoring Guide 
Student Homeroom: 
Student Number: 
This paper is clear and 
focused. It holds the 
readers attention. Relevant 
anecdotes and details 
enrich the theme. 
The writer is beginning 
to define the topic, even 
though development is 
still basic or general. 
The writer speaks directly 
to the reader in a way that 
is individual, compelling 
and engaging. The writer 
crafts the writing with 
awareness and respect for 
the audience and the 
purpose for writing. 
The writer seems 
sincere but not fully 
engaged or involved. 
The result is pleasant or 
even personable, but not 
compelling. 
As yet, the paper has no 
clear sense of purpose or 
central theme. To extract 
meaning from the text, the 
reader must make 
inferences based on 
sketchy or missing details. 
The writing reflects more 
than one of these problems. 
The writer seems 
indifferent, uninvolved, or 
distanced from the topic 
and/or the audience. 
TOTAL SCORE: 
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Name: 
Group Members: 
1. Today, my group accomplished... 
2. Feedback I received from the group about my writing, 
What was great 
What can I improve 
3. What changes I plan to make as a result of the meeting... 
4. The PDAs made our meeting easier/more difficult... 
Because.... 
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Time on Task Checklist 
Student 
Init~ Is 
Time on task refers to the amount of time a student is actually engaged in learning. 
Engagement rate is the number of minutes the student is actively participating in 
teacher directed lessons and activities. Time on task is not observing a student 
merely working (could be working on personal activity like drawing), rather 
continuous work on a teacher directed task without interruption. 
+ =engaged 
- =uninvolved (staring, spacing out, playing with object) 
s =socializing 
o =out of seat (bathroom, media center, roaming around room) 
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Using Personal Digital Assistants in the Writing Classroom 
This study is titled, "the effects of using personal digital assistants to facilitate 
cooperative group work during the writing process by fifth grade students". This 
research is to focus on addressing key challenges on teaching and learning, and 
what are the optimal conditions for learning in a collaborative writing situation. 
You have been chosen to participate in this study because your child is part of the 
classroom utilizing the Personal Digital Assistants and keyboards in their regular 
classroom. 
We ask that you read this document and ask any questions you may have before 
agreeing to be in the study. 
Mrs. Lori Hartman, graduate student 
Iowa State University 
Ames, Iowa 
Background Information: 
The purpose of this study is to 1) describe a difference in the quality of Ideas and 
Voice in a final draft of a biography when students use a PDA and keyboard; 2) 
describe what types of revisions and edits students make and share collaboratively 
with each other during the editing and revising phases of the writing process; 3) 
describe student attitudes toward writing and their motivation to write and how it was 
affected by the use of the PDA; and 4) describe the impact of student time on task 
during writing while using the PDA and keyboard. This research study will examine 
the effects of using PDAs to facilitate the writing process with a collaborative writing 
team of fifth grade students. 
Procedure: 
Students in this class will be involved in a literacy unit of study on biography writing. 
Prior to any instruction, students will be given two pre surveys to determine PDA 
background knowledge and writing process engagement and participation. Following 
the pre survey, the biography unit will begin. 
The unit consists of lessons for twenty class days. The unit will be introduced by the 
classroom teacher using a class discussion and modeling format, as well as peer 
collaboration. The teacher will be in a facilitator role to monitor behavior and offer 
suggestions and guidance throughout the project. The teacher's role will be to give 
guidance and assistance as necessary, but the teacher will not be directly revising or 
editing the student writing pieces. All classes will receive the same content in the 
same format to ensure that each class will have the same background knowledge 
before beginning their writing project. The unit content will cover the reading and 
writing of biographies utilizing the PDAs and keyboards for each lesson for the 
classroom. 
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The unit is designed based on the framework introduced by Engagement Theory of 
create, relate and donate. The goal for each child is to read about and research 
student chosen biographies of famous role models. The series of lessons in the unit 
provide a framework to support the students while exploring a new genre, taking 
notes, comprehending expository text, and writing their own biography writing 
pieces. The lessons include modeling and practice of thoughtful responses to 
reading, taking notes on important ideas rather than trivial details, and organizing 
notes in support of their writing. Throughout the unit, the students will be active 
readers and writers utilizing diverse strategies. They can then better monitor their 
understanding and react to their reading through writing. 
Following the guided lessons in the initial two weeks of the unit, the students will be 
given the writing assignment. Teams of three students will work collaboratively to 
help each other write their biography. Each student will be required to complete a 
biography about an assigned senior friend. The students will then use their 
perspectives and notes about biographies to eventually write a thoughtful "first 
person" sketch. The sketch will be about the life of a senior citizen or "Senior Buddy" 
they will meet and interview. The biography will then be shared and given to their 
"Senior Buddy". 
The students will be using the PDA software applications Flinglt, PicoMap, 
HandySheets and FreeWrite (HiCE, 2002). The software has been created at the 
Center of Highly Interactive Computing in Education (HI-CE) at the University of 
Michigan. The applications are free and designed for the K-12 educator. 
Risks and Benefits of the Study: 
The study has the following risks: the technology may become more of a distraction 
for the student than the traditional paper and pencil-writing project might have been. 
If permission is granted, the findings from the unit will be used in this research study. 
If permission is not granted, students will still have the benefit of the Personal Digital 
Assistant and keyboard and their information will not be used in the study. 
Confidentiality: 
Student names or any other identifier will not be included anywhere in the study. 
voluntary Nature of the Study: 
Choosing not to participate in this study will not exclude your child in any manner 
from the regular classroom activities and will not affect their grade in the project. 
Contacts and Questions: 
Mrs. Lori Hartman 
Jordan Creek Elementary 
Iowa State University 
515.226.2767 
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hartmanl@iastate.edu 
You may also contact with any questions you may have: 
Principal, Dr. Nancy Moorhead, Jordan Creek Elementary (515.226.2767) 
Teacher, Mr. Chris Weih, Jordan Creek Elementary (515.226.2767) 
Professor, Dr. Denise Schmidt, Iowa State University (515.294.9141) 
You will be given a copy of this form to keep for your records. 
************************************************************************************************ 
**** 
Statement of Consent: 
I have read the above information. I have asked questions and have received 
answers. I consent for my child to participate in the study. 
Signature of Parent or Guardian Date 
Signature of Investigator Date 
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(CONTROL GROUP) 
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Revision and Collaborative Teams in the Writing Classroom 
This research is to focus on addressing key challenges on teaching and learning, 
and what are the optimal conditions for learning in a collaborative writing situation. 
You have been chosen to participate in this study because your child is part of the 
classroom utilizing the collaborative team concept in the writing classroom. 
We ask that you read this document and ask any questions you may have before 
agreeing to be in the study. 
Mrs. Lori Hartman, graduate student 
Iowa State University 
Ames, Iowa 
Background Information: 
The purpose of this study is to 1) describe a difference in the quality of ideas and 
Voice in a final draft of a biography; 2) describe what types of revisions and edits 
students make and share collaboratively with each other during the editing and 
revising phases of the writing process; 3) describe student attitudes toward writing 
and their motivation to write; and 4) describe the impact of student time on task 
during the writing process. This research study will examine the effects of a 
collaborative writing team of fifth grade students during the writing process. 
Procedure: 
Students in this class will be involved in a literacy unit of study on biography writing. 
Prior to any instruction, students will be given two pre surveys to determine writing 
process engagement and participation. Following the pre survey, the biography unit 
will begin. 
The unit consists of lessons for twenty class days. The unit will be introduced by the 
classroom teacher using a class discussion and modeling format, as well as peer 
collaboration. The teacher will be in a facilitator role to monitor behavior and offer 
suggestions and guidance throughout the project. The teacher's role will be to give 
guidance and assistance as necessary, but the teacher will not be directly revising or 
editing the student writing pieces. All classes will receive the same content in the 
same format to ensure that each class will have the same background knowledge 
before beginning their writing project. 
The unit is designed based on the framework introduced by Engagement Theory of 
create, relate and donate. The goal for each child is to read about and research 
student chosen biographies of famous role models. The series of lessons in the unit 
provide a framework to support the students while exploring a new genre, taking 
notes, comprehending expository text, and writing their own biography writing 
pieces. The lessons include modeling and practice of thoughtful responses to 
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reading, taking notes on important ideas rather than trivial details, and organizing 
notes in support of their writing. Throughout the unit, the students will be active 
readers and writers utilizing diverse strategies. They can then better monitor their 
understanding and react to their reading through writing. 
Following the guided lessons in the initial two weeks of the unit, the students will be 
given the writing assignment. Teams of three students will work collaboratively to 
help each other write their biography. Each student will be required to complete a 
biography about an assigned senior friend. The students will then use their 
perspectives and notes about biographies to eventually write a thoughtful "first 
person" sketch. The sketch will be about the life of a senior citizen or "Senior Buddy" 
they will meet and interview. The biography will then be shared and given to their 
"Senior Buddy". 
Risks and Benefits of the Study: 
There are no risks for the student participating in the study. 
If permission is granted, the findings from the unit will be used in this research study. 
If permission is not granted, students will still have the benefit of the instructional unit 
and their information will not be used in the study. 
Confidentiality: 
Student names or any other identifier will not be included anywhere in the study. 
Voluntary Nature of the Study: 
Choosing not to participate in this study will not exclude your child in any manner 
from the regular classroom activities and will not affect their grade in the project. 
Contacts and Questions: 
Mrs. Lori Hartman 
Jordan Creek Elementary 
Iowa State University 
515.226.2767 
hartmanl(a~iastate.edu 
You may also contact with any questions you may have: 
Principal, Dr. Nancy Moorhead, Jordan Creek Elementary (515.226.2767) 
Teacher, Mr. Chris Weih, Jordan Creek Elementary (515.226.2767) 
Professor, Dr. Denise Schmidt, Iowa State University (515.294.9141) 
You will be given a copy of this form to keep for your records. 
************************************************************************************************ 
**** 
Statement of Consent: 
I have read the above information. I have asked questions and have received 
answers. I consent for my child to participate in the study. 
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Signature of Parent or Guardian Date 
Signature of Investigator Date 
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Lesson Objective 
1 After completing the activity in the lesson, the students will be able to: 
• Develop an understanding of the genre, "biography", and non-fiction 
text, 
• Choose a biography from the Media Center based on the student's 
purpose, interest and readability, 
• Use the Internet to research the person of their biography. 
2 After completing the activity in the lesson, the students will be able to: 
• Use a questioning strategy to acquire information about their 
biography subject 
• Answer the questions they generate. 
3 After completing the activity in the lesson, the students will be able to: 
• Notice and identify new and learned information in nonfiction text. 
4 After completing the activity in the lesson, the students will be able to: 
• Discriminate between key topics and supporting details (this will be 
very important later when organizing their writing), 
Identify and define "Main Idea" and "Supporting Detail" 
5 After completing the activity in the lesson, the students will be able to: 
• Review, discuss, and practice the strategies from the week, 
• Read and comprehend their biographies utilizing the comprehension 
strategies from the week. 
• Create a record in a database the class will put together about the 
famous people read about in the biographies. 
6 After completing the activity in the lesson, the students will be able to: 
• Organize content knowledge to answer a specific question, 
• Utilize the strategy of question webs to expand the reader's thinking. 
7 After completing the activity in the lesson, the students will be able to: 
• write a biography poem, which is a formula poem. 
• create a bulletin board display. 
8 & 9 After completing the activity in the lesson, the students will be able to: 
• Use the information from the biography that was read to prepare a 
five-minute presentation of the contributions of the famous person 
studied. 
10 The students will be able to: 
• Present the information that was prepared to share with the class 
focusing on presentation skills, creativity, and content choices. 
11 After completing the activity in the lesson, the students will be able to: 
• review the various personalities studies in the students' biographies, 
• identify the important contributions of each individual 
• Formulate questions of a very specific nature. 
12 After completing the activity in the lesson, the students will be able to: 
• Notice the craft of a piece as well as the content and the reading 
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process, 
• Begin to read the text like a writer, noticing the words and the 
structure of the language in the piece as well as the content. 
• Create a graphic organizer using the reading strategy of the three-
column note form for Content/Process/Craft (GPC). 
13 After completing the activity in the lesson, the students will be able to: 
• Define an interview and its purpose, 
• Prepare interview questions to gain information gained during an 
interview on Day Fourteen and followed up with writing a biography of 
the senior citizen being interviewed, 
• organize the interview. 
14 The students will travel to the Retirement Home to: 
• meet their senior "buddy", 
• explain the project to their buddy, 
• Interview their senior buddy to collect information about the biography 
that they will be writing. 
15 After completing the activity in the lesson, the students will be able to: 
• Organize the information they gathered during their interview in a 
"snapshot biography. 
16, 17 & 
18 
The students will be able to: 
Create a written biography utilizing the writing process of Writer's 
Workshop (prewriting, first draft at this point). 
19 &20 After completing the activity in the lesson, the students will be able to: 
■ Revise and improve the written biography utilizing the writing process 
of Writer's Workshop (editing and revision at this point). 
■ Practice appropriate social skills by working with a small group of 
peers in an author circle discussion. 
21 After completing the activity in the lesson, the students will be able to: 
• make revisions based on the feedback that was provided during the 
previous day's Author Circle. 
22 After completing the activity in the lesson, the students will be able to: 
• Repeat the Author Circle procedure from Day 19 & 20 to provide 
further feedback on the recent revisions that were created. 
23 &24 After completing the activity in the lesson, the students will be able to: 
• Make corrections based on the feedback provided in the second 
Author's Circle. 
25 After completing the activity in the lesson, the students will be able to: 
• Share their final biography with the person they wrote the biography 
a bouts 
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Terri ,was born on February '16, 1942, and was 
born and raised in Rodchester, Minnesota. She has an older 
sister Toni, and a younger brother brother Hance. 
In third grade, she asked her best friend, Linda, if she 
had ever had stitches. Then that same day she fell and cut 
open the back of her head on the metal part of her desk. 
Her favorite subjects were, music, writing, and art. 
When she went to school instead of getting a CD for the best 
grade, she would get an S. !f she got all S's she got $10! 
Back then that was a lot of money. 
When she was a little she likes to play Red Rover, Jump 
Rope, hopscotch, Jacks, Monopoly, and Canasta. 
At Christmas time her music teacher would roll the 
piano out and t4 the hall and play Christmas carols. Kids 
would come to school 20 minutes early to sing. 
She loved dancing, Bluebirds, and Campfire Girls when 
she was little. \ 
Some of the exciting things in her life have been dance 
recitals, being elected class officer, traveling to London, and 
when a burglar broke into her house. 
If she could make one wish come true, she would like to 
touch people and make them well. 
She would tike to win the lottery, travel more, and see 
her grandchildren grow up. Her favorite season is spring 
(because she loves flowers, and daffodils are her favorite). 
Her dad created new kind of daffodil. It took him seven 
years to create. 
When she was little she loved taking summer vacations 
with her family, playing with her friends, school, visiting her 
cousins in California, and going to her grandparents house. Her grandparents lived in a mansion and she thought tha# 
was cool. She rode the train to California for the first time when she was six years old. It took her three days and three nights. 
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The worst storm she could remember was the terrible 
ice storm about twelve to thirteen years ago. She 
remembered huge trees falling down and a lot of roads 
blocked off because of that. 
She has traveled a lot! She has been to England, 
Ireland, and Scotland. 
Her father was the first doctor to perform open-heart 
surgery in Des Moines and he was on the team that 
performed the third open-heart surgery in the world. 
For jobs she has been a laboratory technician, a dance 
teacher, assembled grade books (that we stilt use today), 
and an insurance agent, which is what she is doing now. 
When she was little she also had a shoeshine stand. She 
really liked it. When business was slow she had an orange 
crayon and she would make coupons for future shoeshine. 
Her father bought one and he kept it in his wallet until the 
day he died. 
When Terri's grand ma was little her mother died. Her 
father didn't think he could take care of her so her gave her 
to his sister, Aunt Grace. Aunt Grace owned a store and they 
lived in a room in the back of the store. One day she went to 
the store and saw a china doll in the display cabinet. She 
begged, and begged, and begged her aunt ~o let her have it. 
Aun# Grace said that if no one bought it by Christmas she 
could have it. So every day after school she would race to 
the store to make sure was still there. The day before 
Chris#mas she went to the store to make sure the doll was 
still there but it wasn't. She asked her aunt where it was in 
fright. Aunt Grace said a rich man came and bought it. She 
ran to her bed and cried herself to sleep. The next morning 
she woke up and saw a stoking by the window and the china 
doll was in the stocking. Her father had come back and 
bought it for her. 
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APPENDIX J: FINAL DRAFT SAMPLE 
(CONTROL GROUP) 
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11~1y Grandma Lila Life 
My grandma was born in Marshalltown, Iowa in 1932. She was 
brought up on a farm and her family raised farm animal and crops. 
She has one brother and his name is Richard. My grandma had a lot 
of chores at her house and on the farm. Her chores were to gather 
eggs from the chickens, get corncobs, get a pail of water, and coal for 
the stove. She didn't have a lot of toys to play with because she was 
mostly doing her chores or she would ride her pony around. The toys 
that she played with were tin toys, dolls, trains, and toy cars. My 
grandma had 32 cats and a lot of dogs. The reason she had so many 
animals was because people who didn't want their animals would drop 
them off. 
My grandma went to an old country one- room schoolhouse. The 
schoolhouse had one entry- way where they would put their coats and 
lunch pails. It had a stove to cook food and the stove would also keep 
the school warm inside. There were five different sizes of desks that 
all the kids from all different ages would sit. After school was over, 
ail the kids would play anty anty over, teeter totter, fox and goose, and 
field sticks. She would ride her pony to school and she would also 
walk. The school was about a half mile away. 
When she went to high school she met my grandpa Lee In a high 
school play. When they went to college they both went to different 
colleges. My grandpa went to Iowa State and my grandma went to 
Drake University. Her first job was when she worked at a fabric shop. 
When college was over they met up again and got married on 
December 27,1952 on a very cold and snowy night. 
There were many special events in my Grandma's life. A couple 
years later after they got married they had my Uncle Doug. Three 
years later they had my dad in 1959. Then my mom and dad got 
married in 1986. Then they had my sister on September 29, 1989. 
Two years later, they had me on December 2, 1991. My grandma also 
remembers when all the grandkids on both sides of my family were 
born. Nick is the oldest and he is 16. Drew is the youngest and he is 
two years old. There are 5 cousins in my family other then Kendra and 
me. Even though all of the grandkids are on my other grandma and 
grandpa's side she said that it was still a special event in her life. 
By 5A 
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APPENDIX K: HUMAN SUBJECTS FORM 
IOWA STATE UI~ IVERSITY ' 2~ 
OF SCIENCE AND TECHNOLOGY 
Human Subjects Research Office 
2810 Beardshear Hall 
Ames, IA 50011-2036 
515/294-4566 
FAX: 515/294-7288 
TO: Lori Hartman 
FROM: Janell Meldrem~IRB Administrator 
PROJECT TITLE: The Effects of Using Personal Digital Assistants to Facilitate Cooperative Group 
Work During the Writing Process by Fifth Grade Students 
RE: IRB ID No.: 03-069 
APPROVAL DATE: August 29, 2002 REVIEW DATE: August 29, 2002 
LENGTH OF APPROVAL: 1 year CONT G REVIEW DATE: August 28, 2003 
TYPE OF APPLICATION: ~ New Project Review 
Your human subjects research project application, as indicated above, has been approved by the Iowa State 
University IRB # 1 for recruitment of subjects not to exceed the number indicated on the application form. All 
research for this study must be conducted according to the proposal that was approved by the IRB. If written 
informed consent is required, the IRB-stamped and dated Informed Consent Document(s), approved by the IRB 
for this .project only, are attached. Please make copies from the attached "masters" for subjects to sign upon. 
agreeing to participate. The original signed Informed Consent Document should be placed in your study files. A 
copy of the Informed Consent Document should be given to the subject. 
If this study is sponsored by an external funding source, the original Assurance Certification/Identification form 
has been forwarded to the Office of Sponsored Programs Administration. 
The IRB must conduct continuing review of research at intervals appropriate to the degree of risk, but not iess 
than once per year. Renewal is the PI's responsibility, but as a reminder, you will receive notices at least 60 days 
and 30 days prior to the next review. Please note the continuing review date for your study. 
Any modification of this research project must be submitted to the IRB for review and approval, prior to 
implementation. Modifications include but are not limited to: changing the protocol or study procedures, 
changing investigators or sponsors (funding sources)., including additional key personnel, changing the Informed 
Consent Document, an increase in the total number of subjects anticipated, or adding new materials (e.g., letters, 
advertisements, questionnaires). Any future correspondence should include the IRB identification number 
provided and the study title. 
You must promptly report any of the following to the IRB: (1) all serious and/or unexpected adverse 
experiences involving risks to subjects or others; and (2) any other unanticipated problems involving risks to 
subjects or others. 
HSRO/ORC 8/02 
Approval letter 
Page 2 
Hartman 
X22 
Your research records may be audited at any time during or after the implementation of your study. Federal and 
University policy require that all research records be maintained for a period of three (3) years following the close 
of the research protocol. If the principal investigator terminates association with the University before that time, 
the signed informed consent documents should be given to the Departmental Executive Offtcer to be maintained. 
Research investigators are expected comply with the University's Federal Wide Assurance, the Belmont Report, 
45 CFR 46 and other applicable regulations prior to conducting the research. These documents are on the Human 
Subjects Research Office website or are available by calling (515) 294-4566. 
Upon completion of the prof ect, a Proj ect Closure Form will need to be submitted to the Human Subjects 
Research Office to officially close the project. 
cc: D. Schmidt 
HSRO/ORC 8/02 
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